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INOACHUTEJIBHAS 3AIINCKA

[eomerpust sBIsIETCS OAHUM W3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro OOIIero
o0pa3oBaHus, TaKk Kak 00ecreynBaeT BO3MOXKHOCTh H3YUYCHHUS AUCLIUILUINH €CTECTBEHHO-HAYYHOU
HAINpaBJICHHOCTH W NPEAMETOB T'yMaHHWTapHOro Iukia. [1ockoipKy JOrndeckoe MBIIIICHUE,
dopmupyemMoe TmpH HM3y4eHHH OOYYAIOMIMMHUCS TOHSTHHHBIX OCHOB TI'€OMETpUH, IpHU
JIOKa3aTeIbCTBE TEOPEM M IIOCTPOCHUH IETOYKU JIOTMYECKUX YTBEP)KICHUH MNpPU PELICHUU
TreOMETPUYECKUX 3a/1ady, YMEHHE BBIIBUTATh W ONPOBEPraTh THIIOTE3bl HEMOCPEACTBEHHO
UCTIONIB3YIOTCS TP PEIICHUH 33/1a4 €CTECTBEHHO-HAYYHOTO LHKJA, B YACTHOCTH (U3MUECKHUX
3ajad.

Llens ocBoeHust mporpaMmsbl yueOHOro Kypca «I'eomerpus» Ha yriryOn€HHOM ypOBHE —
pasBUTHE WHIMBHIYAJbHBIX CIIOCOOHOCTEH OOYyYalOMIMXCS TPU HW3yYEHHUH TEeOMETPUH, Kak
COCTaBJISIIOLICH TpenMeTHOH obmactn «MaremaTnka ¥ HWHGpOpPMaTHKa» depe3 olecredeHue
BO3MOXXHOCTH TPUOOpETEHHsI M HCIOJIb30BaHUS 0ojee TITyOOKHX T'€OMETPHUECKUX 3HAHUU U
JCUCTBHUM, CIEHU(PHUYHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIICHIHOTO MPOQEeCcCHOHATBLHOTO
00pa3oBaHus, CBI3aHHOTO C HUCIOIb30BAaHUEM MAaTEMATHKH.

[IpuopuTeTHBIMU 337a4aMu Kypca T€OMETPHH Ha YTIIyOJEHHOM YPOBHE, PACIIUPSIOMINMH
U YCWIIMBAIOUIMMHU Kypc 0a30BOT0 yPOBHSI, SIBISIFOTCS:

pacIIMpeHue MPeICTaBICHUs O TEOMETPUHU KaK YaCTH MHUPOBOM KYJIBTYpHI U (POPMHUPOBAHKE
OCO3HAHMSI B3aUMOCBSI3M TEOMETPUH C OKPYKAIOIIHM MUPOM;

(dopMupoBaHHE TPEICTABICHUS O IPOCTPAHCTBEHHBIX (UIypax KaK O BaKHEHUIINX
MaTeMaTHYECKUX MOJEIISX, TO3BOJISIONINX OMMCHIBATH M H3Y4aTh pa3HbIC SBJICHHS OKPYIKAIOIIETO
MUpa, 3HaHHE OHATUHHOIO anmnapara 1o pasaeny «CtepeoMeTpus» yueOHOTo Kypca reOMETpUH;

¢dbopMHpoBaHUE YMEHHS BIaJIETh OCHOBHBIMH IOHSTHSMH O IIPOCTPAHCTBEHHBIX (PUTypax U
X OCHOBHBIMH CBOICTBaMH, 3HAaHUE TeopeM, (GOPMYyJT W YMEHHE HUX NPHUMEHSTH, YMEHUS
JIOKa3bIBaTh TEOPEMBI 1 HAXOJAUTh HECTAHIAPTHBIE CIIOCOOBI PELICHHUS 3a/ay;

dopMHpoBaHHE YMEHHs paclo3HaBaTb Ha 4YepTekaX, MOJAENSIX U B pPEaTbHOM MHpE
MHOTOTPaHHHKH U TeJla BpallleH!Us, KOHCTPYUPOBATh T€OMETPUIECKHE MOJIEITH;

dopMHupoBaHHE  TOHUMAHUSA  BO3MOXHOCTM  AKCHOMAaTHYECKOTO  IOCTPOEHUS
MaTeMaTHYECKUX TEOpHi, (HOpMUpOBaHHE MOHUMAHHS POJM AKCHOMATHUKH IIPH TPOBEICHUU
pacCy KIeHUN;

dopMupoBaHHE YMEHHs BIAJE€Th METOJAMH JIOKA3aTeIbCTB W AITOPHUTMOB pEIICHHUS,
YMEHUST MX MPUMEHATh, IPOBOJUTH JIOKa3aTelbHbIE pPACCYXKACHUS B XOJE pELICHUS
CTEpEOMETPUYECKHX 3a7a4 M 33aJad C TPaKTUYECKHM COJIepKaHueM, (OpMHpPOBaHUE
OpeJCTaBIeHUs O HEOOXOAMMOCTH JI0Ka3aTeNbCTB MpPHU OOOCHOBAaHMM MaTeMaTHUECKUX
YTBEP)KJICHHUI U POJIM aKCHOMATHUKH B TIPOBEICHUH JISTyKTHBHBIX PACCYKICHUH;

pa3sBUTHE M COBEPIICHCTBOBAHHE WHTEJUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
00yJaromuxcs, TMO3HABATEIILHOW aKTUBHOCTH, WCCIIEOBATEILCKUX YMEHUH, KPUTHYHOCTH
MBILICHHS], UHTepeCca K U3yUYEHUIO T€OMETPUH;

dopmupoBaHne (HYHKIIMOHAIFHOW TPaMOTHOCTH, PEJIEBAHTHOW TEOMETPUHU: YMEHUS
pacrio3HaBaThb MPOSBICHHUS T€OMETPUYECKUX MOHATHI, 00bEKTOB M 3aKOHOMEPHOCTEH B peabHbBIX
KM3HCHHBIX CHUTyallUSX ¥ TPU U3YyYEHWH JPYTUX YYEOHBIX TPEAMETOB, MPOSBICHUS
3aBHCUMOCTEl M 3aKOHOMEPHOCTEH, MOJENMPOBAHUS PEANbHBIX CHUTYalMid, HCCIEI0BaHMS
MOCTPOCHHBIX MOJIeNIeH, MHTePIPETAIlMH TOTYICHHBIX Pe3yJIbTaTOB.

OCHOBHBIMH COZIEP>KaTEeNIbHBIMU JIMHUAMH yueOHoro kypca «I'eomerpusi» B 10—11 kiaccax
aBisTIoTCS: «lIpsiMBIE M TIIIOCKOCTH B MpOCTpaHCTBe», «MHOrorpaHHuKn», «Tema BparmeHus»,
«BeKTopbl 1 KOOPAUHATHI B MPOCTPAHCTBEY, «J{BHXKEHHS B TPOCTPAHCTBEY.

CdopmynupoBannoe Bo ®I'OC COO TpeboBaHHE «yMETh ONEPUPOBATH MOHATHUSIMUY,
peNeBaHTHBIMU T€OMETPUU Ha YIriryOn€HHOM ypoBHEe oOyueHus B 10—11 kiaccax, OTHOCUTCS KO
BCEM COJIepKATeIbHBIM JIMHUSM Yy4eOHOTO Kypca, a (OPMHPOBAHWE JIOTMUECKHX YMEHHH
pacripeniesisieTcsi He TOJIBKO IO COolepKaTeIbHBIM JJHHUSAM, HO H 110 rojam o0ydenus. Coaeprkanue



00pa3zoBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3ysibTaraM OcBOoeHUs DenepanbHO padoueit
MIPOTPaMMBI, pacIpeIeIEHHBIM 10 TOAaM 00y4eHUsl, CTPYKTYPUPOBAHO TAKHM 00pa3oM, 4TOOI KO
BCEM OCHOBHBIM, MPUHIIMIUAIBHBIM BOIIpOCaM o0ydJaromuecs o0paiaiich HEOJHOKPATHO. DTO
MO3BOJIIET  OPraHM30BaTh  OBIAJCHHE TEOMETPUYCCKUMHU  TOHSATUSMH H  HABBIKAMU
MOCIIEA0BATENbHO U IMOCTYIATENbHO, C COONIOJICHUEM MPHUHIIUIA MPEEMCTBEHHOCTH, a HOBbBIE
3HAHMS BKIIOUYATh B OOIIYIO CHCTEMY T€OMETPUUYECKUX MTPEICTABICHHUA 00yUYaIONINXCsl, PACIIAPSIS
U yriyouss e€, 00pa3ys MpoyHble MHOKECTBEHHBIE CBS3H.

[Tepexo K M3YYCHHUIO TE€OMETPUH HA YTIyOIEHHOM YPOBHE MO3BOJISICT:

co3aarb ycnoBus i nuddepeHnmanyu  00ydeHHs, MOCTPOEHHUS HHIAWBHIYabHBIX
o0pa3oBaTeNbHBIX MporpamMM, oOecrneyuTh yriayOnEHHOE W3yYeHHE TeOMETPUHM  Kak
cocrapsitolleil yueOHoro npeamera «Marematukay;

MOJITOTOBUTH OOYYAIOMIMXCS K MPOJIOJDKEHUIO M3yUeHUs] MAaTEeMaTUKHU C Y4ETOM BBIOOpaA
Oynymieit mpodeccuu, obecrieunBas TPEEMCTBEHHOCTh MEXIy OOIMMM M TPodecCHOHATbHBIM
0o0pa3zoBaHHEM.

Ha uzyuenue yue6Horo kypca «I'eomerpusi» Ha yriayOn€HHOM ypoBHE oTBoAUTCA 204 vaca:
B 10 ximacce — 102 gaca (3 gaca B Heneno), B 11 kitacce — 102 vaca (3 yaca B Heneio).



COJAEPKAHUE OBYYEHUA
10 KUIACC

IIpsiMmble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHCcTBoO. [loHATne
00 aKCHOMaTHYECKOM MOCTPOSHUHU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUHU U CIIEJCTBUS U3 HUX.

B3anmHOe pacrionoxeHue NpsiMbIX B IIPOCTPAHCTBE: MEPECEKAIOIINECS, NTapaJUICIbHbIE U
cKkpemuBaromuecs npsamele. [IpuzHaku ckpemyBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IApaJUICIIbHBIE IIPSIMBIE B IIPOCTPAHCTBE, NAPAJLIEIBHOCTh TPEX
NpSMBIX, NApaJUIeIbHOCTh HOpsIMOM U mIockocTH. [lapamiensHOoe W LEHTpaJIbHOE
POCKTHPOBaHUE, n3o0pakeHue ¢puryp. OCHOBHBIE CBOMCTBA MApaICIbHOTO MPOSKTUPOBAHMSL.
H3obpaxenue ¢Guryp B napajuiebHON MPOEKIUU. YTJIbl C COHAIIPABICHHBIMU CTOPOHAMM, YTOJ
MEXIY NPSAMBIMH B IPOCTpaHCTBE. llapaiienbHOCTh IIIOCKOCTEM: NMapajuleIbHbIE IIIIOCKOCTH,
CBOICTBa MapaielbHbIX IUIOCKOCTeH. [IpocTeiime npocTpaHnCTBEHHBIE (PUTYPHI HA MIIOCKOCTH:
TETpa’aAp, NapaJICNIEeNUIE], TIOCTPOCHUE CEYEHU M.

[lepneHaUKyIIpHOCTh HPSAMOM M IJIOCKOCTH:  IMEPIEHIUKYJSIpHbIE MpsSIMbIE B
IIPOCTPAHCTBE, NPSMBIE IApAJUICIbHBIE W IEPHEHIUKYJISAPHBIE K IUIOCKOCTH, IPU3HAK
NEePHEHANKYIISIPHOCTU MIPSIMOM U INIOCKOCTH, TEOPEMA O MPSAMOM NEPHEHAUKYJIIPHOHN IIOCKOCTH.
OproroHanbHOe NpoeKkTupoBaHue. llepneHAuKyasp U HAKJIOHHBIE: PAaCCTOSHHUE OT TOYKU IO
IUIOCKOCTH, PAacCTOSHUE OT NPSIMON [0 TIUIOCKOCTH, MPOEKIuss (GUrypbl Ha IIOCKOCTb.
IlepneHquKyIspHOCTD IUIOCKOCTEH: IPU3HAK MEPIEHIUKYIIIPHOCTH ABYX IUIOocKocTer. Teopema
0 TPEX MEPIEHIUKYIIIPaX.

VYTIubl B IPOCTPAHCTBE: YIOJI MEXAY HPSMOM U IUIOCKOCTBIO, IBYTPaHHBIA yIoJl, INHEWHBIN
yroja JBYIpPaHHOro yrija. TpéXrpaHHblii W MHOrorpaHHble yribl. CBOMCTBa IJIOCKHUX YIJIOB
MHOrorpattoro yriyia. CBOHCTBa IJIOCKMX U JIBYTPaHHBIX YIJIOB TPEXTpaHHOro yria. Teopembl
KOCHHYCOB Y CUHYCOB JIJIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Buibl MHOTOrpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipusma: n-yrospHas npusma, npsamas
U HakJIOHHas TpuU3Mbl, OOKOBass W TIOJNHAas TOBEPXHOCTh mpu3Mbl. llapannenenunen,
IPSIMOYTOJIBHBIN Napajulelenune] W ero cBoicTBa. KpaTuaiimne NIyTH Ha IOBEPXHOCTH
MHoOTOorpanHuka. Teopema Oiinepa. IlpoctpanctBennas teopema Iludaropa. IMupamupa: n-
yrojibHasi NUpaMuia, NpaBuibHAsg U yceu€HHas nupamuabl. CBoiicTBa pédep 1 OOKOBBIX TpaHel
NIpaBUIBHON nNupamubl. [IpaBuiibHBIE MHOTOTpAaHHUKH: IPAaBHIIbHAs NpPHU3Ma M IpaBUIbHAs
nupamu/a, NpaBuiIbHas TpeyrojbHasi TUpaMuia U IPaBUIIbHBIN TeTpasip, KyO. [Ipencrasnenue o
IIPaBUJIBHBIX MHOTOTPAaHHUKAX: OKTAdAP, JOJAEKad P U UKOCAIP.

Beruucrienue 31eMEeHTOB MHOTOTPAaHHUKOB: p&Opa, AuaroHanu, yrisl. [lnomans 0oxoBoit
MOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSMOM MPU3MBI, IUIOIIA/ (b OCHOBaHHI, TeOpeMa 0 O0KOBOM
MOBEPXHOCTH MpsiMOI mpu3Mbl. [lnomans G0KOBOI MOBEPXHOCTH M MOBEPXHOCTU MPABHIBHON
MpaMUbl, TEOpPEMA O IUIOIAAN YCEUEHHON TUPaMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPAaBUIIBHBIX MHOI'OTPAHHUKOB.
CummeTpuss B IPaBUIBHOM MHOTOTPAaHHUKE: CHMMETpHUS MapajUIeNIeNUNeNd, CUMMETPHUS
MPaBUJIBHBIX IPU3M, CHMMETPUS MPABUIIBHON MUPaMUJBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

IToHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAINPABIICHHBIE W IPOTHBOINOJOKHO HaIlpaBIEHHbIE BEKTOpbL. PaBeHCTBO
BEKTOpPOB. [IeHCTBUsA C BEKTOpAaMHU: CIIOKEHUE U BBIYUTAHHUE BEKTOPOB, CyMMa HECKOJIBKHUX
BEKTOPOB, YMHOKEHHE BEKTOpa Ha 4K cyio. CBOMCTBA CIIOKEHHS BEKTOPOB. CBOMCTBA YMHOXKEHUS
BEKTOpa Ha 4nci1o. [IonsaTHe KoMIuIaHapHbIe BEKTOpHI. I Ipr3HaKk KOMIIIIaHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mapamenenunena. TeopemMa O pas3IoKEHUHM BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopaM. IIpsimoyronbHas cuctema koopanHat B npoctpaHcTBe. KoopauHaTtel Bektopa. CBsi3b



MEXJy KOOpJUHATaMH BEKTOpa M KOOpAMHATaMU TOYEK. YTOJI MexXIy Bekropamu. CkansipHOoe
MPOU3BEJIEHNE BEKTOPOB.
11 KUIIACC

Tesa BpanieHus

[ToHATHS: UMIMHAPUYECKAsE IMOBEPXHOCTb, KOHUYECKash IOBEPXHOCTh, cheprueckas
IIOBEPXHOCTh, 00pa3yrolIye NOBEpXHOCTEeH. Tena BpaleHus: HUINHIP, KOHYC, yCeUEHHBIN KOHYC,
cdepa, map. B3aumHoe pacronoxxeHue chepbl U MIOCKOCTH, KacaTelabHas IIIOCKOCTh K cdepe.
N300pakeHue Tes BpallleHHus Ha II0cKocTH. Pa3BépTka nnnuuapa u konyca. Cummerpus chepbl
U 11apa.

O06BEM. OcHOBHBIE CcBOWCTBA 00BEMOB Ten. Teopema 00 00BEME MNPSAMOYTOIHLHOTO
napajuienenunesna u ciueactsus u3 He€. OOBEM NpsIMOM M HAKJIOHHOM NPU3MBI, LMIMHAPA,
nupamuibl 1 KoHyca. O6bEM 1apa 1 apoBOro CErMEHTa.

KomOunanmu Tten BpamieHuss ¥ MHOTOTrpaHHUKOB. llpu3Ma, BIucCaHHas B LWJIMHAP,
onucaHHas okojio LwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl II0CKOCThI0. [IoHsATHE MHOTOTpaHHHKA, OTIMCAHHOTO OKOJIO cepsl, chepsl, BIMCAaHHOU B
MHOTI'OI'PaHHMK MJIM TEJIO BPAIllEHUS.

[Tnomanp MOBEPXHOCTH LMJIMHIpPA, KOHYycCa, Iomanas cepsl n e€ dacteid. [lomobue B
npoctpadctBe. OtTHomeHue 00BEMOB, IUIOIAAEH MNOBEPXHOCTEH MOAOOHBIX  (UTyp.
[IpeoOpazoBanue mnonodOus, romorerus. PemieHue 3amad Ha IUIOCKOCTH C HCIOJB30BaHUEM
CTEPEOMETPUYECKUX METOJIOB.

[ToctpoeHne ceyeHMI MHOTOTPAaHHUMKOB W TEJI BpAIICHUSA: CEUYEHUs LWIMHApA
(mapayuiebHO W TMEPHEHAMKYJISIPHO OCH), CEYEeHUs KOHyca (mapajjiesibHble OCHOBAaHUIO U
IPOXOJAIINE Yepe3 BEPIIMHY), CEUEHMsI 11apa, METOJbl IOCTPOCHUS CEYEHMI: METOJ] CJEOB,
METOJi BHYTPEHHETO IPOEKTUPOBAHHUS, METO]I IIEpEHOCA CEeKYILEH MIIOCKOCTH.

BeKkTopbl M KOOPAMHATHI B MPOCTPAHCTBE

Bekrops! B npoctpancTBe. Onepaunu Hajl BEKTopaMH. BekTopHOE YMHOXEHHE BEKTOPOB.
CBolicTBa BEKTOpHOro yMHOXxeHMs. [IpsmoyronbpHas cucreMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxxenue BekTopa no 6asucy. KoopiuHaTHO-BEKTOPHBIM MeTON MpH
peLIeHNH TeOMEeTPUYECKUX 3a/1a4.

JIBH2KEeHHS B IPOCTPAHCTBE

JBwxkenuss mpoctpanctBa. OtoOpakenus. JIBmxeHus u paBeHCTBO ¢uryp. OOmue
CBOWCTBa JABWKEHHH. BuIbl NBUXKEHUH: mapasieNbHBIA MEpPEeHOC, LEHTpalbHAsi CUMMETpPHUS,
3epKajibHasi CHMMETpHsI, TOBOPOT BOKPYT npsiMoil. [IpeobpazoBanus nogodus. [Ipsmas u chepa
Oiinepa.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSI YYHEBHOI'O KYPCA «'TEOMETPHSI»
(YI'JIYBJIEHHBIN YPOBEHB) HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxaaHckoe BOCIMTAHUE:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  00ydYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOI'O0 YJIEHa POCCHUHCKOro O0OIleCcTBa, MPEACTABICHHE O MAaTEMaTUYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIEHUH, NpOIEAyp TpakJaHCKOTO oOIiecTBa
(BBIOOpPBI, OMPOCHI U APYTO€), YMEHHE B3aUMOJCHCTBOBATH C COIMAILHBIMH WHCTUTYTAaMH B
COOTBETCTBUU C UX QYHKIUSIMU U Ha3HAUYCHUEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTUYHOCTH, YBAXKEHUS K MPOIIJIOMY U
HACTOALLEMY POCCUMCKONM MaTeéMaTUKH, LIEHHOCTHOE OTHOILIEHUE K JOCTUKEHHUSIM POCCUHUCKUX
MaTEeMaTUKOB M POCCHUHCKON MaTeMaTH4eCKOW IIKOJIbI, MCMOJIb30BAHUE 3THUX JOCTHIKEHUN B
JIPYTUX HayKaxX, TEXHOJOTHIX, chepax SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JyXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, c(pOpPMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEACHHUS, CBA3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTI)KCHUN HAyKH W JCSTENbHOCThIO YYEHOTO, OCO3HAHHWE JUYHOTO BKJIaJa B IMOCTPOEHUE
YCTOWYMBOTO OyayIIEro;

4) 3cTeTHYECKOE BOCIMTAHME:

ACTETHUYECKOE OTHOLICHHE K MUPY, BKIIIOUasi 3CTETUKY MaTeMaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a7ad, PEIICHHH, PacCyKIIEHUM, BOCHIPUUMYMBOCTH K MATEMAaTUYECKUM AaCIEKTaM
pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BocMTaHHUE:

c(hOpMUPOBAHHOCTh YMEHHUS MMPUMEHSATh MaTeMaTUUECKUE 3HAHUS B UHTEpecax 3J10pPOBOTO
u 0e3omacHoro oOpa3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0pOBBIO (310pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, peTyNsApHas (pu3nuecKkas akTHBHOCTB),
(bu3HYEeCcKOe COBEPIIIEHCTBOBAHUE NP 3aHITHIX CIIOPTHUBHO-030POBUTEIHHOM IEATETEHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPY/y, OCO3HAaHHUE IICHHOCTU TPYAOTIO0US, HHTEPEC K Pa3IUIHBIM chepam
npohecCHOHANBEHOM JEeSITEeNbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPUIIOKEHUSIMU, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oyaymiedt mnpodeccu W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4YecKoMy oOpa3oBaHUIO U
caM00Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYaCTHIO B PEIICHUU
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKOM HANlpaBICHHOCTH;

7) 3K0JI0TM4YecKoe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYphl, TOHUMAaHUE BIHUSHUS COLHUAIBHO-
SKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHHUE TPHUPOTHONM M COIMAIBHOM Cpeibl, OCO3HAHUE
I100aTbHOTO XapaKTepa IKOJIOTUYECKUX MPOoOIeM, OpUEHTAIIHS Ha TPUMEHEHHE MaTEMaTHUYECKHUX
3HAHWH JIs pEIICHUS 3a/1a49 B 00JIACTH OKPYIKAIOIIEH CPeIbl, TFIAHUPOBAHHUE MTOCTYTTKOB M OIICHKU
MX BO3MOXKHBIX MTOCJIEICTBUM JIJIsl OKPY KAIOILIEH CPEIbl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH U OOIIECTBEHHOW MPAKTHUKHU, TOHMMAaHUE MATEeMAaTHYECKOW HayKH Kak cepsl
YeJIOBEUECKOU JIEATEIbHOCTH, HTANOB €€ Pa3BUTUSI M 3HAYMMOCTH Ul Pa3BUTUS LIMBUIM3ALINU,
OBJIQJICHHE SI3BIKOM MAaTEMAaTHKHU M MAaTEMaTHYECKON KyJIbTypOH KaK CPEJCTBOM MO3HAHUS MHPA,
TOTOBHOCTb OCYILIECTBJISITh MPOEKTHYIO U MCCIIEI0BATEIbCKYIO AEATEIbHOCTh HHIMBUAYAIbHO U

B IpYIIIIE.



METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3soBble Jlornyeckue a1ecTBUA:

BBISIBJISITH U XapaKTepPU30BaTh CYIIECTBEHHbIC IMPU3HAKM MaTeMaTHYECKUX OOBEKTOB,
MOHSTHI, OTHOIICHUH MEXIy TMOHSATUSAMH, (OPMYITUPOBATH ONPEACICHUS TOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKALUKU, OCHOBAHUA i1 0000OuIeHUus u
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3A,

BOCIPUHUMATh, (HOpPMYJIHpPOBaTh U MPEOOpPa3OBBIBATh CYXKIEHUS: YTBEPAUTEIbHBIE U
OTpUIATENIbHBIC, MHIUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

BBISIBJISITH MaTeMaTHYEeCKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (akTax,
JaHHBIX, HAOMIONCHWSIX W  YTBEPXKICHUSX, TMpeAsaratb KPUTEPUU IS  BBISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JiefaTh BBIBOJBI C MCIOJIb30BAHMEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX M HHIYKTUBHBIX
YMO3aKJIFOUEHHH, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEILHO JOKA3aTEeILCTBA MATEMATHUYECKUX YTBEPKICHUM (TIPSMBIE U OT
MPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIlMIO0, NPUBOJUTH MPUMEPHI U  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CY)KICHHSI H BHIBOJIBI;

BBIOHpATH CIIOCO0 pelieHrs yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHMUS,
BBIOMPATh HaNOOJIee MOIXOSAIIUN C YUETOM CaMOCTOATENLHO BBIICIICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebcKkue 1eCTBHA:

HCIIOJIb30BaTh BOIIPOCKHI KaK MCCIICIOBATEIILCKHI MHCTPYMEHT TIO3HAHUS, (OPMYITUPOBATH
BONPOCH], (UKCHpYIOIIME MPOTUBOpEUYHE, MpobieMy, ycCTaHAaBIUBaTh HCKOMOE U JaHHOE,
(GhopMHUpPOBATH TUTIOTE3Y, APTYMEHTHUPOBATH CBOIO IMO3UIIUIO, MHEHUE;

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, HCCIIEIOBAaHUE 10
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOTO OOBEKTa, SBJICHHS, IPOIECCA, BBIABICHHUIO
3aBUCHUMOCTEN MEXTy 00bEeKTaMu, IBJICHUSIMH, TTPOIIECCAMH;

CaMOCTOSITENIbHO (DOpMYyIIHpOBaTh 0OOOIIICHUST U BBIBOJBI M0 PE3yJIbTaTaM MPOBEAEHHOTO
HaOIIOIEHUs], UCCIIEIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX Pe3yIbTaTOB, BHIBOJAOB U
000011IeHHI];

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCA, & TAK)KE BBIABUTATh MPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISIBIIATH Je(UIUTHI MHPOPMAIINH, JTAHHBIX, HEOOXOIUMBIX ISl OTBETAa HA BOMPOC M JJIsSt
pELIeHMs 3a1a4H;

BHIOMpAaTh MH(OpPMAIMIO W3 HUCTOYHUKOB DPA3JIUYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEeMAaTU3UpPOBAaTh U MHTEPHPETUPOBATH MH(POPMAIMIO pPA3IMYHBIX BHIOB U  (QOpM
MIPE/ICTABIICHHUS;

CTPYKTYpUPOBATh HHPOPMAIIHUIO, TPEICTABIATH €€ B pa3TUYHBIX (opMax, HIUTFOCTPUPOBATH
rpaduyecku;

OIICHUBATh HAAE&KHOCTh WHPOPMAIUU TI0 CaMOCTOSITENIBHO  C(HOPMYITHPOBAHHBIM
KPUTEPHUSIM.

KoMMyHHKaTHBHBIE YHUBEpCAJIbHbIE Y4eOHbIE 1eiicCTBUS

O0menue:

BOCIPUHUMATh U (OPMYJIHPOBATH CYXACHHUS B COOTBETCTBUU C YCIOBHUSIMU U IENISIMHU
oO0IIeHus], SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUYKY 3PEHMS B YCTHBIX M NMHUCHMEHHBIX
TEKCTax, 1aBaTh [MOSICHEHHUS 110 X0y PEIICHM 3a/1a4i, KOMMEHTHUPOBATh ITOJIyYEHHBIN PE3yJIbTAT;

B X0/ie OOCYX/EHHUS 33/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXJIAaeMON TE€MbI, MPOOIEMBI,
pemaemMon 3aJa4d, BBICKA3bIBAaTh WJIEW, HALCJICHHBIC HA IOMCK PEIICHMs, COIOCTAaBIATh CBOU
CYXJIEHUS C CYXXICHUSAMHU JPYTUX YYaCTHUKOB JUANOra, oOHapy>KWBaTh pa3inyMe U CXOJCTBO



MIO3HIINH, B KOPPEKTHOU popme HOpMyITUpOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

NpPECTaBIIATh PE3yJIbTAaThl PEIICHHS 3a7add, JKCICPUMEHTa, WCCICIOBaHMs, MPOCKTa,
CaMOCTOSITENILHO BRIOUPATh (POPMAT BBICTYIUICHUS C YYETOM 3aj1a4 MPE3CHTAUU U OCOOCHHOCTEH
ayJAMTOPHH.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTaBIISITh IUIAH, QJITOPUTM PEHICHHUS 3a7add, BBIOMpATh CIIOCOO pEIIEHUs C Y4ETOM
UMEIOLINXCSA PECYypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BapUaHTHI pEHICHUH ¢ y4€TOM HOBOM MH(pOPMALIUH.

CaMOKOHTPOJIb, IMOIIUOHAJIbHBIH HHTE/VIEKT:

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCUCTBUN
U MBICIUTENbHBIX TMPOIECCOB, HUX pE3yJbTaToOB, BIAAETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIA IIpoLiecca U pe3ysbTaTa PEeIIeHNUs MAaTEMAaTUIECKOM 3a1a4H;

NpEeABUAECTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HMKHYTh IPU PEIICHUM 3aJauyd, BHOCHUTh
KOPPEKTUBBI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB, JAHHBIX, HAHJICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATHh COOTBETCTBUE PE3YJIbTATA IIEJIA U YCIOBHUIM, OOBSCHSATEH MPUIHHBI JTOCTHKCHUS
WIM HENOCTH)KEHUS pE3yJIbTaTOB JESITeNbHOCTH, HAaxXOIUTh OIIMOKY, /[JaBaTh OLEHKY
IPUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eATEIbHOCTD:

MOHUMATh M UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W MHIAUBUAYAJIbHON pabOTHI MpHU
pelieHnr ydeOHBIX 3a/]ay, MPUHUMATh IeJlb COBMECTHON JEATEeIbHOCTH, IUIaHUPOBAThH
OpraHU3aIMI0 COBMECTHOM palbOThI, paclpeAcsisiTh BUIBI paboOT, IOTOBApUBATHCS, OOCYXKIATh
MPOLIECC U PE3YNIbTAT PabOThI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B T'PYIIOBBIX (opMax padoThl (0OCYXIeHUS, OOMEH MHEHUU, «MO3TOBBIC
HITYPMBI» ¥ UHBIE), BBITIOJHSITH CBOO YaCTh PaOOTHI U KOOPIMHUPOBATH CBOU JEHCTBHS C APYTUMHU
YJIeHaMH KOMAaHJbl, OIICHUBAaTh KAaueCTBO CBOETO BKJAJla B OOLIMHA TPOIYKT MO KPHUTEPHUSIM,
c(hOpMYyJIUPOBAHHBIM YYACTHHUKAMU B3aWMO/ICHCTBUS.

IMPEAMETHBIE PE3YJIBTATbBI

K konny 10 kiacca oOyyaromuiicss HAy4uTCs:
CBOOOJTHO OIEPUPOBATh OCHOBHBIMU TOHSTUSMH CTEPEOMETPUU MpH pPELIeHUH 33734 U
IIPOBEJCHIUN MaTEMaTHYECKUX PACCYKICHUM;
IIPUMEHSTh aKCUOMBI CTEPEOMETPUU U CIEACTBHS U3 HUX IIPU PEIICHUU T€OMETPUUECKHUX 3a]1aY;
KJaccu(uIUpoBaTh B3aUMHOE pAcCIOJIOKEHHE TPSAMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
MIPOCTPAHCTBE, NPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;
CBOOOJHO OMEpPUPOBATH NOHATHUAMHU, CBI3aHHBIMU C YIJIaMU B IPOCTPAHCTBE: MEXKY IPSIMBIMU B
IIPOCTPAHCTBE, MEXKTY NPSAMON U MIIOCKOCTBIO;
CBOOOJTHO OTIEPHPOBATH MOHATHIMMU, CBI3aHHBIMH C MHOTOI'paHHUKAMU;
CBOOOJTHO pacro3HaBaTh OCHOBHBIE BHJIbIl MHOTOTPAHHUKOB (TIpU3Ma, MUpaMu/a, PSMOYTOJIbHBIN
napajuiesenumnes, Kyo);
KJIaCCU(UIIUPOBATh MHOTOTPAHHUKH, BEIOMpAsi OCHOBAHUS JJIsl KJIaCCU(PHUKAIUY;
CBOOOJHO ONEPUPOBATH MOHATUSMH, CBS3aHHBIMH C CEYEHHEM MHOTOTPAaHHUKOB IJIOCKOCTHIO;
BBIMOJHATh MapajulebHOE, LIEHTPAJbHOE M OPTOTOHAJIBHOE MPOEKTHpOBaHUE (UTYp Ha
IJIOCKOCTh, BBIMIOJIHATH N300pakeHUst (pUryp Ha IMII0CKOCTH;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB PA3JIMYHBIMU METO/IaMH, BBIMOJHATH (BHIHOCHBIE) IJIOCKUE
YepPTEkKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHHU3Y;
BBIUMCIIATH IUIOIIAIU TIOBEPXHOCTENH MHOTOTPaHHUKOB (TIpH3Ma, MUpaMuAa), FTEOMETPUUYECKUX TEI



¢ mpuMeHeHueM HopmyIt;
CBOOOJHO ONEPHPOBATH IOHATHUSAMH: CUMMETPHsS B INPOCTPAHCTBE, LEHTP, OCb U IUIOCKOCTh
CUMMETPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPHUHU (UTYDBI;
CBOOOJIHO OIEpUPOBaTh IOHATUSAMH, COOTBETCTBYIOLIMMM BEKTOpaM M KOOpAMHATaM B
IIPOCTPAHCTBE;
BBITOJIHATH IEHCTBUS HaJl BEKTOPaMU;
pemate 3aJa4d  Ha JI0Ka3aTeIbCTBO MAaTEMAaTUYECKUX OTHOLIEHUH U  HAXO0XKJIEHHUE
TFEOMETPUYECKUX BEIIMYUH, IPUMEHSS U3BECTHBIE METO/IbI IIPY PEIIEHUU MAaTEMATUYECKUX 3a1a4
HOBBILIEHHOI'O U BBICOKOT'O YPOBHSI CJIOKHOCTH;
IPUMEHSTh [IPOCTEMIINE IPOrPaMMHBIE CPEICTBA U AIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CUCTEMBI
IIPY PELICHNUU CTEPEOMETPUYECKHUX 3a/1a4;
U3BJICKaTh, IPEeoOpa3oBbIBATh M MHTEPIPETUPOBATh HH(POPMALUMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUeCcKuX (PUTypax, MPEeACTaBICHHYIO Ha YepTeKaxX U PUCYHKAX;
IPUMEHSTh IIOJYy4YEHHbIE 3HAHUS HA IPAKTHKE: CPaBHMBATb M AHAJU3UPOBATh pEAIbHbIE
CUTyallud, NPUMEHSATh HM3yUEHHBbIE IOHSTHUS B IPOLECCE IOUCKA PELICHUS MaTeMaTU4YeCKU
chopMyIMpOBaHHOW NPOOIEMbl, MOAEIUPOBATh pPEalbHblE CUTyallUd Ha S3bIKE I'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENIU C HCIOJB30BAaHUEM TI'€OMETPUYECKUX IOHSTUH U TEOpEM,
anmapara anreOpbl, pelaTh IPaKTHYECKUE 3a7aull, CBA3aHHbIE C HAXOXKAECHUEM IeOMETPUUYECKHX
BEJIMYUH;
UMETh IMpEACTaBICHUs] 00 OCHOBHBIX JTalax pa3BUTHUS TE€OMETPUU KaK COCTaBHOW YacTU
(byHIamMeHTa pa3BUTHUS TEXHOJIOTUH.

K xoniy 11 kaacca 00ydaromuiicss HAyYUTCS:
CBOOOZHO ONEPUPOBATH IOHATUSMH, CBSA3AHHBIMM C IWJIMHIPUYECKOH, KOHMYECKOH U
cepruieckoil MOBEPXHOCTIIMU, OOBSICHATh CIIOCOOBI MOTy4EHUS;
OIEpPUPOBATH MOHATUSAMHM, CBA3aHHBIMU C TeJlaMH BpAIIEHUS: LIMJIMHAPOM, KOHYyCOM, cepoit u
1apoM;
pacrno3HaBaTh Tejla BpalleHus (LUINHAP, KOHYC, cepa U map) U 00bSICHATH CIIOCOObI MOTyYEHUS
TEJ BpAIlCHHUS;
KJIaccu(UIIMPOBaTh B3aUMHOE PACIOI0KEHHUE CPephl U MITOCKOCTH;
BBIYUCIIATh BEJIMYMHBI 3JE€MEHTOB MHOTOTPAHHUKOB M TeJ BpAIleHUs, O0OBEMBI M IJIOLIAIU
MOBEPXHOCTEH MHOTOI'PaHHHUKOB U T€J BPALCHUs, FEOMETPHUUECKUX TeJ C IPUMEHEHHEM (HopMy;
CBOOOJTHO ONEpUPOBaTh IOHATHUSAMM, CBS3aHHBIMH C KOMOMHALMAMH TeNl BpallleHUs |
MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIHMCAaHHBIM B cepy M ONUCAaHHBIA OKOJO cdepsrl, chepa,
BIIMCAHHAsl B MHOTOTPAHHUK WJIU TEJIO BPAIICHHUS;
BBIYHUCIIATH COOTHOLLICHUS MEXY TUIOIIAIsIMU OBEPXHOCTEN 1 00bEMaMU IOJJOOHBIX TET;
n300pakaTh H3y4yaeMmble (UIyphl, BBIIOJHATH (BBIHOCHBIE) IJIOCKHE YEpPTEKU U3 PUCYHKOB
IPOCTBIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTh CEYEHHMsI TEJ BPaLCHMUS;
U3BJIEKATh, WHTEPHPETUPOBATH U MpPeoOpa3oBbIBATh HMHMOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTprYecKuX (PUrypax, mpeaCcTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;
CBOOOJTHO OTIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;
BBITOJIHATH ONIEPALIMM HaJl BEKTOPaMH;
3a/1aBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOpPAMHAT;
pelaTth reoMeTpUUYecKHe 3a/ladd Ha BBIYMCIEHUE YIJIOB MEXKIY MNPSAMBIMH M IUIOCKOCTSAMH,
BBIUMCJIEHUE PACCTOSHUH OT TOYKUM JO IIOCKOCTH, B LEJIOM, Ha IPUMEHEHUE BEKTOPHO-
KOOPJMHATHOT'O METO/Ia MPU PELICHUH;
CBOOOJHO ONEPUPOBATH MOHATHIMH, CBI3aHHBIMU C IBU’KEHUEM B IPOCTPAHCTBE, 3HATH CBOMCTBA
JBHKCHU;
BBINOJIHATh M300paKEHUS MHOTOTPAHHUKOB M TeNl BpAIleHUs NPHU MapajuleIbHOM IEepeHoce,
LHEHTPAJIbHOW CUMMETPUH, 3€PKaJIbHOM CHMMETPUH, TNPH MOBOPOTE BOKPYI IPSAMOHU,



npeoOpa3oBaHusl OI00MS;

CTPOUTh CEYEHHS] MHOTOTPAHHUKOB M TeJl BpAILEHUS: CEUCHHUS LMIMHApa (NmapauieabHO U
NEPIEeHIUKYISIPHO OCH), CEYEHHUs KOHyca (mapajulelbHble OCHOBAHUIO M IMPOXOJAIINE Yepes3
BEpILNHY ), CEYEHHUS 11apa;

HUCII0JIBb30BAaTh METOABI MMOCTPOCHUA CCUCHUI: METOL CJICOOB, METOL BHYTPCHHCETO
MPOEKTUPOBAHUS, METO/]I IEPEHOCA CEKYIIEH MI0CKOCTH;

JIOKa3bIBaTh T€OMETPUUECKHIE YTBEPKICHHUS;

MPUMEHSTh FreoMeTpuueckre (HakThl sl pEIICHUs CTEPEOMETPUUYECKUX 3a/1a, MTPEITOoJIararoinx
HECKOJIbKO IIaroB PEIICHHs, €CIIU YCJIOBUS IPUMEHEHU 3a/1aHbl B SIBHOM M HESIBHOU (hopMme;
pemiath 3aJaud  Ha  JIOKA3aTeNbCTBO MAaTEMaTHYECKUX OTHOIICEHWH H  HaxXOXKICHHE
FeOMETPUUYECKUX BEJINYMH;

MPUMEHSTH IPOrPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI ITPH PEIICHUN
CTEpEOMETPUUECKUX 3a/1a4;

MNPUMCHATH IIOJIYUCHHBIC 3HAHWA Ha IIPAKTHUKE: CpPAaBHUBATL, AHAJIM3UPOBATHL U OLCHHUBATH
PCAIBHBIC CUTYyalluH, NPUMCHATb U3YYCHHBIC ITOHATHUA, TCOPEMEI, CBOMCTBA B IMpoHecce MmouckKa
pelleHrs MaTeMaTH4ecKu cPOpMYITUPOBAHHON MPOOIEMbl, MOJICIUPOBATh peajbHble CUTYallUU
Ha A3BIKC Ir€OMCTPHU, UCCICAOBATH IMOCTPOCHHBLIC MOJACIN C HUCIIOJIB30BAHNEM I'€COMETPHUUYCCKUX
NOHATHM M TeopeM, ammapara anreOpbl, pemaTh NPAKTHYeCKHE 3a/ay, CBSI3aHHBIE C
HaXO0KXKACHUEM I'COMCTPHUYCCKUX BCIINYUH,

HMETb NPCACTABJICHUA 00 OCHOBHBIX JTamax PasBUTHUA TICOMCTPHU KakK COCTaBHOM YacTH
dbyHIaMeHTa pa3BUTHs TEXHOJIOTHI.



TEMATHYECKOE IINTAHUPOBAHHME

10 KUIIACC
Ne KoauvecTBo 4acoB
HaumeHoBaHue pa3iesioB H DJieKTpoHHbIE (U POBbIE) 00pa3oBaTeIbHbIE
n/ TeM MpOrpaMMbi Beero Konrtpoasubl  IIpakTuyecku pecypeb
I e padoThbI e padoThbI
1  Baenenue B CTEpEOMETPHUIO 23 1 bubmmoreka LIOK https://m.edsoo.ru/1¢209e37
2 Bsaummoe pacnionoxenue 6 1 bubmuoreka [{OK https://m.edsoo.ru/1¢209¢37
MPSIMBIX B IIPOCTPAHCTBE
3 HapaJ'IJ'IeJ'IL}-I OCTE TPAMBIX 1 8 bubmuoreka I{OK https://m.edsoo.ru/1¢209¢37
IJIOCKOCTEH B IPOCTPAHCTBE
4 HepneHnHKin APHOCTE TIPAMBIX 25 bubmuoreka [{OK https://m.edsoo.ru/1¢209¢37
Y TUTOCKOCTEH B MPOCTPAHCTBE
5 | YruBl M pacCTOSTHHS 16 1 bubmmoreka LIOK https://m.edsoo.ru/1¢209e37
6  MHOrorpaHHHUKH 7 1 bubmmoreka LIOK https://m.edsoo.ru/1¢209e37
7 | BekTopbl B MPOCTPAaHCTBE 12 bubnuoreka [{OK https://m.edsoo.ru/1¢209e37
3 [ToBTOpenue, 0600IIEHNE U 5 )
cUCTEeMaTH3aIlHs 3HAHUM
OBUIEE KOJIMYECTBO YACOB 102 6 0
I10 TTPOTPAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

Ne HaummenoBanmue KosnvecTBO 4acoB
duaekTpoHHbIe (LM (poBbHIE) 00pa3oBaTeIbHbIE
n/ pasaesioB M TeM Koutposbnble IIpakTnueckue
Bcero pecypcsl
I  NPOrpaMMblI paGoThI paéoThI
1 AHaMTHIECKAA 15 1 bu6nuoteka LIOK https://m.edsoo.ru/1¢209¢37
TEOMETPHSI
IToBTOpEHME,
2 00o0menue u 15 1 bu6nuoteka LIOK https://m.edsoo.ru/1¢209¢37
CUCTEMAaTH3alMs 3HAHUH
3 OOBEM MHOTOTpaHHUKA 17 1 bubnmoreka [{OK https://m.edsoo.ru/1¢209¢37
4  Tena BpaiieHus 24 1 bu6nuoteka LIOK https://m.edsoo.ru/1¢209e37
5 Hﬂomfmﬂ HOBEPXHOCTH 9 1 bubmmoreka [{OK https://m.edsoo.ru/1¢209¢37
1 00BEMBI KPYTIIBIX TEJ
6  JIBmxeHus 5 1 bubnmoreka [{OK https://m.edsoo.ru/1¢209e37
IToBTOpEHME,
7  o0oOuieHHe 1 17 2 bubnuoreka [{OK https://m.edsoo.ru/1¢209¢37
CHCTEMAaTH3alMs 3HAHUH
OBIIEE KOJIMYECTBO 102 2 0
YACOB I10 [TPOT'PAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

INIOYPOYHOE IINTAHUPOBAHHUE

CJIICACTBHUA U3 HUX

10 KJIACC
KosaunuyectBo yacos DJIEeKTPOHHbBIE
Jara nudpoBbIe
Nen/m | Tema ypoka Beero Kourpouabusie  IIpakTHueckue S — 06[?;[; OBATEILHEIE
padoThI padoThI pecype

OcHOBHBIE TIpaBUIIa U300pAKEHHUS HA Bu6muoteka [JOK
PHUCYHKE IJIOCKOCTH, MapaijieIbHbIX 1 https://m.edsoo.ru/7f443b1
IpsSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka 2
[TonATHS cTepeomeTpun: TOUKA,
npsMasi, IJI0CKOCTb, IPOCTPAHCTBO. bubnuorexa [IOK
OcHOBHBIE TIpaBUIIa U300pAKEHHS HA 1 https://m.edsoo.ru/7f443cd
PHUCYHKE IJIOCKOCTH, MapauieIbHbIX 4
IpsSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
[TonsaTus: nepecekaromuecs Bbu6moreka [JOK
IUIOCKOCTH, NT€pECEKaroIIMecs psmas 1 1 https://m.edsoo.ru/7f443fe
IJIOCKOCTh; MOJIYIPOCTPAHCTBO a
ITonsATHA: Nepecekaronuecs bubmuoreka [IOK
IUIOCKOCTH, NepeceKaroImecs npsmas u 1 https://m.edsoo.ru/7f4441c
IUIOCKOCTB; MOJIYITPOCTPAHCTBO a
MHororpaHHuKH, H300pakeHHe bubmuoreka [IOK
IPOCTEHIINX MPOCTPAHCTBEHHBIX 1 https://m.edsoo.ru/7f443bl
¢uryp, HecymecTBYIOIIMX 0ObEKTOB 2
MHororpaHHuKH, H300pakeHne bubmuoreka [IOK
MPOCTEHIINX MPOCTPAHCTBEHHBIX 1 https://m.edsoo.ru/7f443cd
¢uryp, HecymecTBYIOIIMX 00bEKTOB 4
AKCHOMBI CTEPEOMETPHH U TIEPBBIC bubmmorexa [IOK

1 https://m.edsoo.ru/7f443fe
CJIEZICTBUS U3 HUX .
AKCHOMBI CTEPEOMETPHH U TIEPBBIC bubmmorexa [IOK

1 https://m.edsoo.ru/7f4441c
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AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
cienctBus u3 HUX. CrocoOsl 3a1aHus

bubnunoreka LIOK

ceyenuii. CBolicTBa nepeceyeHui

9 . https://m.edsoo.ru/7f443b1
MPSIMBIX | TJIOCKOCTEH B MPOCTPAHCTBE. )
O0o03HaueHUs PSMBIX U IJIOCKOCTEH =
N3o0pakeHne CeUeHU MUPaMU/IbI,
KyOa u MPH3MBI, KOTOPBIE POXOAST BuGmorexa LIOK
10 uepes ux peopa. Msodpaenne . https://m.edsoo.ru/7f443cd
MEPECECUCHHUS MTOTYYCHHBIX IJIOCKOCTEH. 4
PackpammBanue moCTpOSHHBIX CEYCHUIN =
Pa3HBIMH [IBETAMHU
N3o0paxenue ceueHuni MUpaMuIbl,
KyOa u MPH3MbI, KOTOPBIE POXOAST BuGmiorexa LIOK
11 uepes ux popa. Msobpaenne . https://m.edsoo.ru/7f443fe
nepeceyeH sl MOTYYSHHBIX MIJI0OCKOCTEH. .
PackpamBaHue MOCTPOSHHBIX CEUSHUI =
Pa3HBIMU 1IBETAMH
N300paxeHne ce4eHni MpamMuIbl,
KyOa u MPU3MEI, KOTOPBIC IPOXOJLAT BuGmorexa LIOK
12 depes ux peopa. Msobpaxenne . https://m.edsoo.ru/7f4441¢
MIEPECECUCHHMS TTOTYICHHBIX IIJIOCKOCTEH. .
PackparmBanue mocTpoeHHBIX CEUEHUI =
Pa3HBIMH IIBETAMH
N300paxeHne ce4eHHi MMpamMHu/Iibl,
KyOa u MPU3MEI, KOTOPBIC IPOXOJLAT Butmorexa LIOK
13 uepes ux pebpa. Msodpaenie . https://m.edsoo.ru/7f443b1
MIePEeCEeUCHHMS ITOTYICHHBIX IIJIOCKOCTEH. )
PackparBaHue mocTpOSHHBIX CEUSHUI =
Pa3HBIMH [IBETAMH
Meton cnenoB 1Sl TOCTPOEHUS bubnmorexa LOK
14 N https://m.edsoo.ru/7f443cd
CEeueHUH
4
15 Merton cnenoB 11l TOCTPOEHUS but6mmoreka [IOK

https://m.edsoo.ru/7{443fe
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IPSIMBIX U IIJIOCKOCTEN

a

Merton ciaenoB ajis MOCTPOCHUA

bubnunoreka LIOK

16 ceyeHuii. CBOMCTBa repecedeHui https://m.edsoo.ru/7f4441¢
MPSAMBIX U INIOCKOCTEM a
HOCTpOGHI/IF CeueHu! B HI/IPaMI/II[G, Bubnmorexa [JOK

17 KyOe 110 Tpém TOUKaM Ha p e6pavx. https://m.edsoo.ru/7f443b1
CoztaHue BBIHOCHBIX UepTekel U )
3aIKCh IIaroB MOCTPOCHUS =
HOCTpOGHI/I"e cedeHuii B mpamuze, Bubnmorexa [IOK

18 KyGe 110 Tpém TouKau Ha pe6paux. https://m.edsoo.ru/7f443cd
Coznanue BBIHOCHBIX UepTekei u 4
3aMnMch AroB NOCTPOEHUS -
HOCTpO@HI/I"e ceueHu! B HHPZ[MI/II{G, Bubmorexa [IOK

19 KyOe 110 Tpém TouKau Ha pe6pavx. https://m.edsoo.ru/7f443fe
Co3anne BEIHOCHBIX YEePTEXEH U a
3alUCh 1IaroB MOCTPOEHUS =
HOCTpOGHI/I"e CEYEHHH B THPaMHTIE, Bubsorexa [IOK

20 KyOe 110 Tpém TouKau Ha pe6pavx. https://m.edsoo.ru/7f4441c
Co3znanne BEIHOCHBIX YePTEeXEH 1 .
3alUCh IIaroB MOCTPOEHUS =
IToBrOpenue mnanumerpun: Teopema o bubnmnorexa [JOK

21 IPOMOPLUOHAIIBHBIX OTPE3KAX. https://m.edsoo.ru/7f443bl
[Tono6ue TpeyroibHUKOB 2
[ToBTrOpenue mnanumerpun: Teopema
Menenas. Pacuetsl B ceUeHUAX HA bubnuotexa [JOK

22 BBIHOCHBIX 4epTexax. Mcropus https://m.edsoo.ru/7f443cd
Pa3BUTHS ITITAHUMETPUU H 4
CTEPEOMETPUN

23 KonTponbhas padota Ne }'"AKCI/IOMBI Egg:ﬁ;;gi?sggﬁn 443 e
crepeomerpun. CeueHust a

24 BzauMHoOe pacrionoxeHue npsMbIX B bubmmoreka [JOK

npoctparcTBe. CKpenBaroImuecs

https://m.edsoo.ru/7{4441c
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npsimble. [Ipru3HaKy cKkpeluBarommxcs
npsameix. [lapannensHblie npsMbie B
IIPOCTPAHCTBE

|0

Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH NPSIMOM
NapaJuIeJIbHOM TaHHOM IPSIMOM,

bubnunorexa LIOK

25 MIPOXOJISIICH Yepe3 TOUKY 1 https://m.edsoo.ru/7f443bl
NPOCTPAHCTBA U HE JIeXkallel Ha 2
nTaHHOM mpsiMoi. JleMMa o nepeceueHun
MapaUICIbHBIX MPSIMBIX IIOCKOCTBIO
[TapannenbHOCTh TPEX MPAMBIX.
Te(r))peMa 0 TpEX naI[))aﬂnepanblx bubmorexa [IOK
26 https://m.edsoo.ru/7f443cd
npsiMBIX. Teopema O CKpEeIIMBArOIIHXCS 4
MPSIMBIX -
[TapannensHOE MPOSKTHPOBAHHE.
OcCHOBHBIE CBOMCTBA apALICIHHOTO bubmmoreka [JOK
27 npoekTupoBanus. Mzo0paxenue 1 https://m.edsoo.ru/7f443fe
pa3HbIX (QUTYp B MapauieTbHON a
MPOEKIIUU
[entpanbHas mpoekIus. YToI C bubmuoreka [IOK
28 COHANpPAaBJICHHBIMU CTOPOHAMHU. YTOII 1 https://m.edsoo.ru/7f4441c
MEXTy TIPSIMBIMHU a
3aga4m Ha JOKa3aTEIbCTBO U Bu6miorexa [IOK
29 MCCICTIOBARNE, CBASATHDIC © 1 https://m.edsoo.ru/7f443b1
PaCTONIOKEHUEM TIPSMBIX B >
MPOCTPAHCTBE =
[TonsTHS: MapanIeabHOCTh IPSIMON U
MJIOCKOCTH B TIpocTpaHcTBe. [Ipu3Hak bubnuotexa [JOK
30 napasieIbHOCTH MPSMON U MIOCKOCTH. 1 https://m.edsoo.ru/7f443cd
CBolicTBa mapauieIbHOCTH NIPSIMOU U 4
TIOCKOCTH
31 I'eomerpuueckue 3agaun Ha 1 bubnmnoreka [JOK

BBIYHMCJICHHUE U 1OKa3aTCJIbCTBO,

https://m.edsoo.ru/7{443fe
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CBA3aHHBIC C TApPaJIJICIIbHOCTBIO
MMpSAMBIX U IUIOCKOCTEH B IIPOCTPAHCTBEC

HOCTpOCHI/Ie CCUCHU, ITPOXOAAIICTO

|0

bu6nmoreka IIOK
32 ePes JAHHYIO HPAMYTO Ha HEpTene i https://m.edsoo.ru/7f4441c
MapajuIeIbHOTO IPYTON MPSIMOK.
Pacuér oTHOLIEHUI a
[MapannensHas NpOEKLMS, NPUMEHEHHE Buborexa LIOK
33 JUDL TIOCTPOCHHA CCACHITH Kya u https://m.edsoo.ru/7f443b1
napauienenunena. CBoncTea )
napajuieJienune1a u Ipu3Mbl =
[Mapamnensubie miockoctu. [lpu3Haku bubmorexa [IOK
34 . https://m.edsoo.ru/7f443cd
NapajuIeTbHOCTU JBYX IUIOCKOCTEMH 4
Teopema o nmapamieabHOCTH U
€IMHCTBCHHOCTH IIJIOCKOCTH, bubnunoreka LIOK
35 IIPOXOJAIIEH Yepe3 TOUKY, HE https://m.edsoo.ru/7f443fe
MIPUHAICKANTYIO TAHHOW TIIOCKOCTH H a
CIIEJICTBUS U3 Hee
CBolicTBa apauIeIbHBIX TUIOCKOCTEH: Bubmiorexa [IOK
36 © TapAITCIbHOCTH HPAMBIX https://m.edsoo.ru/7f4441c
MEPeCeHeHNs TPH NEPECECHIN IBYX .
napauieIbHBIX TUIOCKOCTEN TpeThen -
CaolicTBa mapasuieIbHBIX MIIOCKOCTEH:
00 oTpe3Kax MmapauieTbHbIX MPSMBIX, bubnuotexa [JOK
37 3aKTFOYEHHBIX MEXTY MapaieIbHbIMU https://m.edsoo.ru/7f443fe
TUTIOCKOCTSIMU; O TIEPECEUCHHUH MPSMOM a
C IBYMsI MIapaJUIeNbHBIMH MJIOCKOCTSIMU
[ToBTopenwne: Teopema Iludaropa na bubmorexa [IOK
38 https://m.edsoo.ru/7f4441c
TUIOCKOCTH a
IToBTOpEHME: TPUTOHOMETPHUS bubmorexa [IOK
39 https://m.edsoo.ru/7f443b1

IIPSIMOYTOJIBHOT'O TPEYTrOJIbHUKA

2
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CgoiicTBa Ky0a U IPSIMOYTOIBHOTO

bubnunoreka LIOK

40 https://m.edsoo.ru/7f443cd
napaieNenumea 4
Brruncnenue UIMH OTPE3KOB B KyOe U bubmmorexa [IOK

41 https://m.edsoo.ru/7f443fe
IPSIMOYTOJIBHOM IapaJuIeyeIuIIe/Ie .
[IepnieHIUKYIAPHOCTH NPSAMOU U Bu6morexa 1[OK

42 niockocTH. Ipusnax . https://m.edsoo.ru/7f4441c
NEPICHAUKYJIIPHOCTH IPSIMOM U a
IUIOCKOCTH =
[eprieHAUKYISIPHOCTH MPSAMOU U Bubsorexa LIOK

43 1I0CKOCTH. Tpu3HaK . https://m.edsoo.ru/7f443b1
NEPIEHAUKYJIIPHOCTH TIPSIMOU U )
TUIOCKOCTH £
Teopema o CYILECTBOBAHAH A § BuGnuotexa LOK

44 CHMFCTBEHHOCTH NPAMOH, HPOXOAAICH https://m.edsoo.ru/7f443cd
Yyepe3 TOUKY MPOCTPAHCTBA U 4
TIEPIIEHIUKYJIIPHOH K IJIOCKOCTH -
[T10cKOCTH M MTEPIEHANKYIISIPHBIC UM bubmorexa [OK

45 https://m.edsoo.ru/7f443fe
NpsSIMbIC B MHOTOTpaHHHKAX .
[T10cKOCTH M MTEPIEHANKYIISIPHBIC UM bubmorexa [OK

46 https://m.edsoo.ru/7f4441c
NpSIMbIC B MHOTOTpaHHHKAX a
[leprieHquKyIslp 1 HAKJIOHHASI. bu6muoreka [JOK

47 [TocTpoenune nepneHIuKyIsipa U3 TOUKU https://m.edsoo.ru/7f443fe
Ha IPSIMYIO a
[leprieHquKyIslp 1 HAKJIOHHASI. bu6muoreka [JOK

48 [TocTpoenune nepneHIuKyIspa U3 TOUKU https://m.edsoo.ru/7f4441c
Ha IPSIMYIO a
TeopeMma o TpEX mepreHAUKYIsIpax bubmorexa IIOK

49 https://m.edsoo.ru/7f443b1

(mpsimast 1 oOpaTHas)

2
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TeopeMa 0 TpEX NEPHEHAUKYIIIPAX

bubnunoreka LIOK

50 https://m.edsoo.ru/7f443cd
(mpsimast 1 oOpaTHas) 4
Yron Mexay CKpeluBaroIIMUC bubmorexa [IOK
51 https://m.edsoo.ru/7f443fe
IPSIMBIMU a
[Tonck neprneHuKyJIIIpHBIX IPSMBIX € Bu6muotexa [JOK
52 MTOMOIIBIO TIEPIICHIUKYJIIPHBIX https://m.edsoo.ru/7f4441¢
IIJIOCKOCTEMN a
bubnunoreka LIOK
53 OpTOoroHanbHOE MPOEKTUPOBAHUE https://m.edsoo.ru/7f443b1
2
[TocTpoenue ceuenuii kyba, MpU3MBI, bubmmorexa [JOK
54 MPaBUILHON TUPAMHUJIBI C TTOMOIIBIO https://m.edsoo.ru/7{443cd
OPTOTOHAJILHON IIPOEKIIUU 4
[ToctpoeHue ceueHuit Kyda, mIpU3MBIL, bubnnorexa [JOK
55 MPABUJIbHOM MUPaMU/IbI C TOMOIIBIO https://m.edsoo.ru/7f443fe
OpPTOTOHAJILHON IPOEKIINU a
CummeTpusi B IPOCTPAHCTBE bubnnorexa [JOK
56 OTHOCHUTEJIbHO MIocKocTu. [lnockocTu https://m.edsoo.ru/7f4441c
CUMMETPUI B MHOTOTPaHHUKAX a
IIpr3Hak nepneHIuKyIsIpHOCTH bubnmnorexa [JOK
57 IPSIMOM U TJIOCKOCTH KaK CII€ACTBHE https://m.edsoo.ru/7f443fe
CUMMETPUHU a
IIpaBunpHBIE MHOTOTPaHHUKH. Pacuér bubmotexa [IOK
58 . ' https://m.edsoo.ru/7f4441c
PAcCTOSIHUM OT TOYKHU JO MIIOCKOCTH .
IIpaBunpHBIE MHOTOTPaHHUKH. Pacuér bubmorexa [IOK
59 . ' https://m.edsoo.ru/7f443b1
PAcCTOSIHUM OT TOYKHU JO MIIOCKOCTH )
60 CrocoObI ONTyCTHTH MIEPIICHIUKYIISAPHI: bubnuotexa [JOK

CUMMCTPH:, CABUI' TOYKHU I10

https://m.edsoo.ru/7f443cd
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HapaJuIeIbHON IPSIMOU

4

CuBur no HenapauienbHON IPSIMOH,

bubnunoreka LIOK

61 . https://m.edsoo.ru/7f443fe
U3MEHEHHE PACCTOSHUM a
KontponbHast padora Ne2"B3anmuoe Bu6muoteka [JOK

62 PaCIOJIOKEHUE TIPSIMBIX U TIIIOCKOCTEH https://m.edsoo.ru/7f4441¢
B IIpocTpaHcTBe" a
[ToBTOpeHue: yron Mexay NpsMbIMA Ha Bubmorexa LIOK

63 TITOCKOCTH, TPHTOHOMCTPHA B https://m.edsoo.ru/7f443b1
NPOM3BOJILHOM TPEYTOJIbHHKE, TeOpeMa )
KOCHHYCOB =
IToBTOpEHHUE: yroa Mexay bubnuoreka [IOK

64 CKPELIMBAOIIUMUCS MPSIMBIMH B https://m.edsoo.ru/7f443cd
MIPOCTPAHCTBE 4
I'eomerprueckre METObI BBIYMCICHUS Bbu6moteka [JOK

65 yria MeXJy NpsIMbIMH B https://m.edsoo.ru/7f443fe
MHOTOT'paHHHKaX a

. . bubnuoreka [JOK

66 JlByrpasmbIii yrox. CBOHCTBO https://m.edsoo.ru/7f4441¢
JUHEWHBIX YTJIOB ABYT'PAHHOIO yIJia a
[lepnennukynsipHbIE MIIOCKOCTH. bubmmnoreka HOK

67 CBolicTBa B3aMMHO NEPIEHANKYIIIPHBIX https://m.edsoo.ru/7f443fe
IIJIOCKOCTEMN a
[Tpu3HaK neprneHAnKyISPHOCTH
IJIOCKOCTEM; TeopemMa O MpsIMOM bubmmoreka [JOK

68 MEePECEUCHHMS IBYX TIIOCKOCTEH https://m.edsoo.ru/7f4441¢
NEepIEHIUKYISAPHBIX TPEThEeH a
TUTOCKOCTH
[TpstMOyTONBHBIN Napaienenumne]; bu6muoreka [JOK

69 KyO; H3MEpEHUs, CBOICTBA https://m.edsoo.ru/7f443b1
IPSMOYTOJIBHOTO Mapajuiesienunena 2

70 Teopema 0 AMaroHaj M IPsIMOYTOJIBHOTO bubmuoreka [IOK
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napajiejienuicaa u CJICaACTBUC U3 Hee

CrepeoMeTpHuuecKre U MpUKIIaTHbIC

https://m.edsoo.ru/7f443¢cd
4

bu6nuoreka [IOK

71 3a7a4M, CBI3aHHbIE CO B3aUMHBIM https://m.edsoo.ru/7f443fe
PacIoI0KEHUEM MPSAMBIX U TUIOCKOCTH a
[ToBTOpEHME: CKpPEIIMBAIOIINECS bubmuorexa [IOK

72 npsMble, TapaJljIeTbHbIe TNIOCKOCTH B https://m.edsoo.ru/7f4441c
CTaHIAPTHBIX MHOTOI'PaHHUKAX a
[Tapa mapamienbHbIX IIOCKOCTEH Ha
CKPELINBAOIINXCS TIPAMBIX, bubmmoreka [JOK

73 paccTOSTHUE MEXKIY https://m.edsoo.ru/7f443b1
CKPEIIHBAIOIIUMHUCS MPSIMBIMH B 2
IPOCTBIX CUTYAIUAX
Paccrosinye OT TOYKH 10 IJIOCKOCTH bubmnorexa [IOK

74 z ’ https://m.edsoo.ru/7f443cd
paccTosTHUE OT IPSIMOM 0 TUIOCKOCTH 4
Brraucnenue pacCTOSTHHIA MEXITy Bu6miorexa [IOK

75 CKPCLIUBATOTILIMHUCS TIPAMBIMI ¢ https://m.edsoo.ru/7f443fe
MTOMOIIBIO TIEPIICHNKYITPHON .
IIJIOCKOCTH =
TpéxrpanHblil yroyi, HepaBeHCTBA JIIs Bubmiorexa [IOK

76 TPEXTPAHHEIX yrJIoB. Teopema https://m.edsoo.ru/7f4441c¢
[Tucdparopa, TeopeMbl KOCHHYCOB U .
CUHYCOB JIJIS TPEXTPAHHOTO yTiia =
DneMeHTHI chepUIecKoil TeOMEeTPUH: bubmorexa TIOK

77 https://m.edsoo.ru/7f443fe
reoie3nvecKre JTMHUHU Ha 3eMie .

" but6mmorekxa [IOK

78 KOHTPOHBHZ},H pabora Ne3 "Yribt u https://m.edsoo.ru/7f4441c¢
paccTosHUs "
CucremaTu3anys 3HaHUH bubmmorexa TIOK

79 https://m.edsoo.ru/7f443b1

"MHOrorpaHHuK 1 €ro 3J€MeHTHI"

2
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IInpamua. Bunae! nupamun.

bubnunoreka LIOK

80 https://m.edsoo.ru/7f443cd
[IpaBunbpHas nupamMuga 4
ITpusma. [IpsimMas u HakJIOHHAs bubmorexa [IOK
81 P P ! https://m.edsoo.ru/7f443fe
npusMsbl. [IpaBunbpHas npu3ma a
[Ipsimoii mapasieaenune bubmorexa LIOK
82 P PaLI ﬂ’ https://m.edsoo.ru/7f4441c¢
MPSIMOYTOJIBHBIHN Mapajuiesienurie]], Kyo a
Breinyknesie MHOrOrpaHHUKH. TeopemMa bubmorexa LIOK
83 bITLY p ’ p https://m.edsoo.ru/7f443b1
Ditnepa )
Brimykiible MHOTOrpanHuku. Teopema Bbu6moteka [JOK
84 Oitnepa. [IpaBunbHbie 1 https://m.edsoo.ru/7f443cd
MOJTYTIPABUIILHBIC MHOTOTPAHHUKHU 4
bu6nmorexa LIOK
g5 Komrpomsmai pabora Nod https://m.edsoo.ru/7f443fe
MHororpanHuku a
[TonsiTHE BeKTOpa Ha TJIOCKOCTH U B bubmmorexa [IOK
86 OFUITHE BEKTOP OcKoe https://m.edsoo.ru/7f4441¢
MIPOCTPAHCTBE .
bu6nmorexa LIOK
87 CyMMa BEKTOpOB https://m.edsoo.ru/7f443fe
a
bubnunorexa LIOK
88 Pa3nocTh BekTOpOB https://m.edsoo.ru/7f4441¢
a
bubnmnorexa LIOK
89 [IpaBumno mapasienenurena https://m.edsoo.ru/7f443bl
2
90 YMHOKEHHE BEKTOPaA Ha YUCIIO bubmorexa IIOK

https://m.edsoo.ru/7f443cd
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4

91

Paznoxenne BekTopa 1o 6aszucy Tpéx
BEKTOPOB, HE JISKAIIUX B OJHOM
IUIOCKOCTH

bubnunoreka LIOK
https://m.edsoo.ru/7{443fe
a

92

CkansgpHoe Mpou3BeIeHNE

bu6nunorexa LIOK
https://m.edsoo.ru/7f4441c
a

93

Brruncnenune yria Mexay BEKTOpaMu B
IPOCTPAHCTBE

bubnunoreka LIOK
https://m.edsoo.ru/7f443b1
2

94

[Tpocreiimue 3agaun ¢ BEKTOpaMu

bubnunoreka LIOK
https://m.edsoo.ru/71443cd
4

95

96

97

98

99

100

[Ipocreitmue 3aga4n ¢ BEKTOpPAMHU

IIpocreiimre 3a1a4m ¢ BEKTOpaMHU

IIpocreiimre 3a1a4m ¢ BEKTOpaMHU

O0001eHne 1 cucTeMaTU3aINs 3HAHUI

O0001eHne 1 cucTeMaTU3aINs 3HAHUI

Ilonyeo0osas konmponvHas paboma

bubnuoreka [{OK
https://m.edsoo.ru/7{443fe
a

bu6nmorexa LIOK
https://m.edsoo.ru/7f4441c
a

bu6nmorexa LIOK
https://m.edsoo.ru/7{443fe
a

bu6nmorexa LIOK
https://m.edsoo.ru/7f4441c
a

bubnunorexa LIOK
https://m.edsoo.ru/7f443b1
2

but6mmorekxa [IOK

https://m.edsoo.ru/71f443cd
4

101

IIpomesicymounasn

but6mmoreka [IOK
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ammecmayus/KOMNIeKcHas https://m.edsoo.ru/7f443fe

KOHMpObHAas paboma a
bu6nuoreka [IOK
102 O00011IeHNE U CUCTEMATU3ALIMs 3HAHUN 1 https://m.edsoo.ru/7{4441c

4

OBIIEE KOJIMYECTBO YACOB I10 102 6 0
[TPOT'PAMME
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11 KJIACC

KosnvecTBO 4acoB DJIeKTPOHHbIE
Jara uudposbie
Nen/m | Tema ypoka Beero Ko;npo.m;nme HpﬁaKTI/I‘leCKI/Ie W3ydMeHHSI  00PA30BATETbHbIC
padoThbI padoThI pecypesi
[ToBTOpenue Tembl "KoopauHaTel bubmuorexa [IOK
1 BEKTOpPA Ha TUIOCKOCTH U B 1 https://m.edsoo.ru/7f443fe
npocTpaHcTse" a
[ToBTOopenue Temol "CkansipHoe bubmorexa LIOK
2 p " p 1 https://m.edsoo.ru/7f4441¢
MIPOM3BEICHUE BEKTOPOB .
IToBTOpenue TeMol "Beranciaenue yria bubmorexa LIOK
3 P 6 1 https://m.eds00.ru/7f443b1
MeEX1y BEKTOpPaMHU B IPOCTPAHCTBE 5
IToBTOpEeHME TeMbI "YpaBHEHHE bubmuoreka [IOK
4 NpsIMOM, IPOXOSAIIEH Yepes3 JBe 1 https://m.edsoo.ru/7f443cd
TOYKH" 4
YpaBHEHHE MIIOCKOCTH, HOPMaJlb bubmmorexa LOK
5 P - HOP ’ 1 https://m.edsoo.ru/7f443fe
ypaBHEHHUE MJIOCKOCTH B OTPE3Kax a
YpaBHEHHE MIIOCKOCTH, HOPMaJIb bubmmorexa LOK
6 P - HOP ’ 1 https://m.edsoo.ru/7f4441¢
ypaBHEHHUE MJIOCKOCTH B OTPE3Kax a
but6mmorexa [IOK
7 BekropHoe nmpounsBeaeHue 1 https://m.edsoo.ru/7f443fe
a
JIuHeliHbIE HEPABEHCTBA, JIMHEWMHOE bu6muoreka [JOK
8 nporpaMMupoBaHue. Bxoouas 1 1 https://m.edsoo.ru/7f4441c
KOHMPOJIbHAsL paboma a
JIuHeliHbIEe HEPABEHCTBA, JIMHEUHOE bubmmorexa HOK
9 P ’ 1 https://m.edsoo.ru/7f443b1

IPOTPaMMHUPOBaHHE

2
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AHaIMTUYECKHE METO/IbI pacyéra yria

bubnunoreka LIOK

10 https://m.edsoo.ru/7f443cd
MEXIy MPSMBIMH B MHOTOTPaHHUKAX 4
AHaJIUTHYECKHE METO/Ib] pacuéTa yria Bu6muotexa [JOK
11 MEXTy IJIOCKOCTSIMU B https://m.edsoo.ru/7{443fe
MHOIr'OrpaHHHKaX a
®dopMyIia pacCTOSHUS OT TOYKH JI0 bubmorexa [IOK
12 PMYIa p a https://m.edsoo.ru/7f4441¢
TUTOCKOCTH B KOOPJIWHATAX .
Haxosxnenue paccTossHUN OT TOYKH 710 bubsmorexa [IOK
13 o p a https://m.edsoo.ru/7f443te
TUIOCKOCTH B KyOe a
Haxosxnenune paccTosSHUN OT TOYKH 710 bubsmorexa [IOK
14 o P . A https://m.edsoo.ru/7f4441¢
TUIOCKOCTH B MPABUIIBHON TTUPAMUIE a
bu6nmorexa LIOK
15 Konrponbnas padora Nel https://m.edsoo.ru/7f443b1
AHaaTHYECKas TEOMETPUS )
CeueHHst MHOTOTPAHHUKOB: bubmmorexa [IOK
16 P ' https://m.edso0.ru/7f443cd
CTaH/IapTHBIC MHOTOTPAHHUKHU 4
CeueHust MHOTOTPAHHHUKOB: METO bubmmorexa [IOK
17 p ' g https://m.edsoo.ru/7f443fe
CIIEeJIOB a
CeueHust MHOTOTPaHHUKOB: bubnuorexa [IOK
18 CTaHapTHbBIE TUIOCKOCTH, NIEPECEUEHUS https://m.edsoo.ru/7f4441c
MPSIMBIX U TIJIOCKOCTEM a
[TapamtensHbIC TIPSIMBIC U TUTIOCKOCTH: bubmorexa [IOK
19 P P ’ https://m.edsoo.ru/7f443te
napasuieIbHbIe CEUCHUS .
20 [TapanenpHble NpsAMbIE U IIJIOCKOCTH: bu6muoreka [JOK

pacuéT OTHOIICHUH

https://m.edsoo.ru/7f4441c
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a

[TapaynenpHble NPAMBIE U TIIOCKOCTH:

bubnunoreka LIOK

21 YTJIBI MEX]Ty CKPEIIMBAIOIIUMHUCS https://m.edsoo.ru/71f443b1
PSIMBIMU 2
HepHeHI[I/IIfYJISIpHHe npsMbIe U Buborexa LIOK

22 TUTOCKOCTH: CTAIIAPTHBIC MaAPbI. https://m.edsoo.ru/7f443cd
NEepPIEHANKYISAPHBIX TUIOCKOCTEH 1 4
HPSMBIX, CHMMETPUH MHOTOTPaHHUKOB -
IleprieHAMKYIIIpHBIE TIPSMBIE U bubnnorexa [JOK

23 IUIOCKOCTH: TeOpeMa O Tpex https://m.edsoo.ru/7f443fe
HepHeHIuKyIsIpax a
IleprieHAMKYIIIpHBIE IIPSMBIE U bubnnoreka [JOK

24 TUIOCKOCTH: BBIYUCIICHUS JJIVH B https://m.edsoo.ru/7f4441c
MHOI'OI'paHHHKaX a
[ToBTOpenue: miomanu Bbu6moteka [JOK

25 MHOT'OYTOJILHUKOB, (hOPMYJIbI IS https://m.edsoo.ru/7f443fe
IO e, COOOpaXKeHUsI 1O 100U a
[ToBTOpEeHue: miomanu bubmmnoreka HOK

26 MHOT'OYTOJIEHUKOB, (hOPMYJIbI IS https://m.edsoo.ru/7f4441c
TJI0MAJIeH, COOOpaXKEeHUsI 1O 100Ut a
[ToBTOpeHnue: miomanu bubmmnoreka HOK

27 MHOT'OYTOJIEHUKOB, (hOPMYJIbI IS https://m.edsoo.ru/7f443b1
TJI0IAJIeH, COOOpaXKeHUsI 1O 100ust 2
[Tmomaan ceyeHnii MHOTOTPaHHUKOB: bubnuotexa [JOK

28 IUIOIAAM TOBEPXHOCTEH, pa3pe3anus https://m.edsoo.ru/7f443cd
Ha 9aCTH, COOOpaXEeHHUs MOA00US 4
[Tmomaan ceyeHnii MHOTOTPaHHUKOB: bubnuotexa [JOK

29 IUIOIAAM TOBEPXHOCTEH, pa3pe3anus https://m.edsoo.ru/7f443fe
Ha 9aCTH, COOOpaXEeHHUs OO0 a
KonTtponsHas pabora bubmuoteka [IOK

30 No2"TToBTOpEeHHE: MHOTOTPAHHUKH, https://m.edsoo.ru/7f4441¢

CEYEeHHS] MHOTOI'PaHHHUKOB"

a
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O61éM Tena. OObeM MPSIMOYTOIBLHOTO

bubnunoreka LIOK

31 https://m.edsoo.ru/7f443fe
napajuiejenumneaa a
3amaun 00 yABOCHUU Ky0a, O bubmmorexa OK
32 ’ https://m.edsoo.ru/7f4441c
KBaJparype Ky0a; o TPUCEKIUHU yTia a
CrepeomeTpuyeckue 3aj1auu, bubnmoreka [JOK
33 CBSI3aHHBIC C 00BEMOM https://m.edsoo.ru/71443b1
IPSIMOYTOJIBHOTO NapauIeeuIe/a 2
[Ipuxnaguelie 3a1a4n, CBI3aHHBIE C bubnunoreka LIOK
34 BBIYHCIICHHEM 00bEMa https://m.edsoo.ru/7f443cd
IPSMOYTOJIBHOTO HapauIeenue/a 4
bubnunoreka LIOK
35 O0BEM MIPAMOIA TPU3MBI https://m.edsoo.ru/7f443te
a
CrepeomeTpuyueckue 3a1a4u, bubnnorexa [JOK
36 CBSI3aHHBIC C BHIYHCIICHUEM 00BEMOB https://m.edsoo.ru/7f4441c¢
PSIMOU TTPU3MBI a
[Tpuxnanubie 3a1a4u, CBSI3aHHBIE C bubmmorexa [IOK
37 N NI https://m.edsoo.ru/7f443fe
00BEMOM MPSAMON MPU3MBI .
Brrurcinenne 00bEMOB TEJ ¢ TTOMOIIBIO bu6nmorexa LIOK
38 onpenenéHHoro uuterpaiga. Oobém https://m.edsoo.ru/7f4441¢
HAKJIOHHOM MPU3MBI a
Brrurcrnenue 00bEMOB TEJ ¢ TOMOIIBIO bubnunorexa LIOK
39 onpenenéHHoro uuaTerpaiga. Oobém https://m.edsoo.ru/7f443bl
UpaMU/Ibl 2
®opmyna 00bEMa MUPaMHIBL. bubmuoreka [IOK
40 OTtHomeHne 00BEMOB TTUPAMUTL C https://m.edsoo.ru/7f443cd
OOIIUM YTIIOM 4
A1 ®opmyna 00bEMa MUPaMUAbIL. bu6muoreka [JOK

OTtHonieHHe 00BEMOB ITUPAMHUJL C

https://m.edsoo.ru/7{443fe
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00IIKUM YTJIOM

a

CrepeomeTpuueckue 3a1auu,

bubnunoreka LIOK

42 CBSI3aHHBIC C 00BbEMaMU HAKJIOHHOMN https://m.edsoo.ru/7f4441c¢
HPHU3MBI a
CrepeoMeTpUUCCKHE 3a1a91 bubmorexa LIOK
43 P P .. AaTH, https://m.edsoo.ru/7f443fe
CBSI3aHHBIE C 00bEMaMU TUPAMHU/TBI .
[IpukitagHble 3ana4m 10 TEME Bbu6moteka [JOK
44 "OO0BEMBI TEl", CBSI3aHHBIE C 00BEMOM https://m.edsoo.ru/7f4441¢c
HAKJIOHHOM NPU3MBI a
[IpukitagHble 3ana4m 10 TeEME Bbu6moteka [JOK
45 "OO0BEMBI TEN", CBSI3aHHBIE C 00BEMOM https://m.edsoo.ru/7f443b1
U PAMHU/TBI 2
[Ipumenenne 00bEMOB. Beruncinenue bubmorexa LIOK
46 p ’ https://m.edsoo.ru/7f443cd
paccTOsTHUSA JI0 TUIOCKOCTH 4
" .. bu6nmorexa LIOK
47 Konrponbnas pabora Ne3 "00ném https://m.edsoo.ru/7f443fe
MHOTOTPaHHHKA a
[unuHapryecKkas IOBEPXHOCTD, bubmuoreka [IOK
48 00pa3yroIue MUINHIPUIECKOM https://m.edsoo.ru/7f4441¢
MMOBEPXHOCTHU a
Humusap. Tpssmoit KpyroBOM HUIHH, bubmmorexa [IOK
49 /- 1P Py H AP- https://m.edsoo.ru/7f443fe
[Tnomaap MOBEPXHOCTH UIHHIIPA .
Konnueckast moBepXHOCTb, bubnunorexa LIOK
50 00pa3yroIre KOHUIECKON https://m.edsoo.ru/7f4441¢
nosepxHoctu. Konyc a
CeueHne KOHyca MIOCKOCTHIO bubmmorexa HOK
51 M ’ https://m.edsoo.ru/7f443b1
napauIeTbHON MIOCKOCTH OCHOBAHUS )
52 Yceu€nnslii konyc. M3o0paxeHue bubnuoreka [JOK
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KOHYCOB U YCEUEHHBIX KOHYCOB

[Tnomaas 6OKOBOM MOBEPXHOCTH U

https://m.edsoo.ru/7f443¢cd
4

bu6nuoreka [IOK

53 N https://m.edsoo.ru/7{443fe
MOJTHOM TMOBEPXHOCTH KOHYCa a
TTnowans OOKOBOM MOBEPXHOCTU U Bubmiorexa 1IOK
54 i v)l P https://m.edsoo.ru/7{4441c
MIOJTHOM ITOBEPXHOCTH KOHYCa .
o b BuGmorexa LIOK
55 a N i https://m.edsoo.ru/7{443fe
MOCTPOCHHUEM CCUCHHUH IIUITHHIPA, .
KOHyca =
e mernenie BuGmorexa 110K
56 A N i https://m.edsoo.ru/7f4441c
HOCTpO@HI/IeM CCUCHHUU L[I/IJH/IHI[pa, a
KOHyca a
H HUKIJIAIHbIC 3a1a4Yl, CBIA3aHHBIC C BI/I6HI/IOTCK3 HOK
57 P /1 Aatm, https://m.edsoo.ru/7f443b1
IUIAHIPOM )
H HUKIJIAaJIHbIC 3a1a4Yl, CBI3aHHBIC C BI/I6HI/IOTCK3 HOK
58 P /1 Aatm, https://m.edsoo.ru/7f443cd
IIUIAHIPOM 4
bubmmoteka IIOK
59 Cdepa u map https://m.edsoo.ru/7f443fe
a
e, K e BuGamorexa LIOK
60 ) P p https://m.edsoo.ru/7f4441c
MJIOCKOCTHIO. B 1 n3o0pakenue a
mrapa =
e e e Bumitorexa IOK
61 ’ P p https://m.edsoo.ru/7{443fe

IUIOCKOCTBIO. Buj 1 n300paxenue
mapa

a
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Ypasuaenue chepsl. [Lnomans chepst u

bubnunoreka LIOK

62 . . https://m.edsoo.ru/7f4441¢c
eé yacrei a
bubnunoreka LIOK
63 Cummetpus chepsl U mapa https://m.edsoo.ru/7f443bl
2
coxarentat  petcrere Bu6mtorexa LIOK
64 A N ’ https://m.edsoo.ru/7f443cd
CBSI3aHHBIE CO CEPOH U Mapom, 4
MTOCTPOEHHUEM HUX CEUCHHH IIOCKOCTHIO -
Crepenuemce e B LOK
65 A T e ’ https://m.edsoo.ru/7f443fe
CBSI3aHHBIE CO c(hepoit u mapom, a
MOCTPOCHUEM UX CEYCHHI IIIOCKOCTHIO =
[IpuknagHbie 3a1a4, CBSI3aHHBIC CO bubmorexa LIOK
66 P . A flatm, https://m.edsoo.ru/7f4441c¢
chepoit u mapom a
IToBTOpEHME: OKPYKHOCTH HA bubmuoreka [IOK
67 IUIOCKOCTH, BEIYUCIICHHUS B https://m.edsoo.ru/7f443fe
OKPYXHOCTH, CTAHJJaPTHBIE MOT00MS a
PaznmnuHble KOMOMHAIIMK TEIT bubmorexa LIOK
68 . https://m.edsoo.ru/7f4441c
BpaIlleHUs] 1 MHOTOTPAHHUKOB .
3amaun o TeMe "Tena U MOBEPXHOCTH buGmnorexa [IOK
69 A " p https://m.edsoo.ru/7f443b1
BpalleHus )
3amaun o TeMe "Tena U MOBEPXHOCTH buGmnorexa [IOK
70 : " p https://m.edsoo.ru/7f443cd
BpalleHus 4
" bubnunorexa LIOK
71 Konrponenas padora Nod "Tena n https://m.edsoo.ru/7f443fe

MOBEPXHOCTHU BpanieHus"

a
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O0béMm unuHIpa. Teopema 06 00bEMe

bubnunoreka LIOK

72 https://m.edsoo.ru/7f4441c¢
MPSIMOTO ITWJIMHAPA a
Brrurcnenue 00bEMOB TEJI ¢ TTOMOIIBIO bubnunoreka LIOK

73 onpenenéHHoro uuaterpaiga. Oobém https://m.edsoo.ru/7f443te
KOHYyca a
[Lnomaay GOKOBOM M OJIHOM Bubmzorexa HOK

74 https://m.edsoo.ru/7f4441c¢
MOBEPXHOCTH KOHYCa a
CrepeomeTpuyieckue 3a1a4u, bubmmoreka [JOK

75 CBSI3aHHBIC C BEIYMCIICHUEM 00BEMOB https://m.edsoo.ru/7f443b1
HUAJIUHApPA, KOHYCa 2
[IpukitagHble 3ana4m 10 TEME Bbu6moteka [JOK

76 "OOBEMBI | IUIONIAIA TOBEPXHOCTEH https://m.edsoo.ru/7{443cd
ten" 4
OO0bEéM 11apa U MapoOBOTO CEKTOPA.
Teopema 06 06BEMe mrapa. [Tnomans Bubsorexa [IOK

77 cepst. Crepeomerpieckue Sa1at, https://m.edsoo.ru/7f443fe
CBSI3aHHBIC C BBIYUCICHHEM 00BEMOB
rapa, mapoBOTro CETMEHTA U IIapOBOTO 4
CeKTOpa
[IpukitagHble 3a1a4m 10 TEME
" N " N

OOBEMEI Ten", CBsA3aHHBIC C 00BEMOM Bubnmorexa [IOK

78 M1Apa U IOMALIO CHEPEI, https://m.edsoo.ru/7f4441c¢
COOTHOIIICHUS MEX/TY TUIOIAIMU
MOBEPXHOCTEN U 00bEMaMH MTOJOOHBIX a
Tel
[TomoGHbBIE Tena B IPOCTPAHCTBE.
W3menenne o0bEMa npu nogo0uu. bu6muoreka [JOK

79 CrepeoMeTpuuecKue 3aaauu, https://m.edsoo.ru/7f443fe
CBSI3aHHBIC C BBIYUCICHHEM 00BEMOB a
TeJN U TIoNIaiel TOBEPXHOCTEM

80 KontponbHas padora Ne5"ILmomaau bubmuoreka [IOK
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MOBEPXHOCTH U 00BEMBI KPYTIIBIX TENT"

JIBuKeHHsI IPOCTPAHCTBA.

https://m.edsoo.ru/7f4441c
a

bu6nuoreka [IOK

81 OTto0Opaxenusi. J[BuxeHus: 1 paBeHCTBO https://m.edsoo.ru/7f443b1
¢duryp. O61me cCBOMCTBA IBHYKCHUI 2
B e e B 10K
82 p - HeHTpast pHs, https://m.edsoo.ru/7f443cd
3epKajbHasi CAMMETPHS, [IOBOPOT 4
BOKPYT MPAMOM -
bubnunoreka LIOK
83 Hpeo6pav3 oBaHt noxo6us. lpamas u https://m.edsoo.ru/7f443fe
cdepa Ditnepa .
['eomeTpuueckue 3a1aun Ha bubmmorexa OK
84 p é https://m.edsoo.ru/7f4441¢
MIPUMCHCHUE JIBUKCHHUS .
Y bu6nmorexa LIOK
g5~ Kourpomsras pabora Ne6 "Bextopri B hitps://m.edsoo.ru/7f443fe
MIPOCTPAHCTBE .
O6o6maromee nopropenue 11
MOHSITUN U METOJIOB Kypca T€OMETPUH bubmuoreka [IOK
86 10-11 xnaccoB, cucreMaTH3aIns https://m.edsoo.ru/7f4441c
3HaHui: "[lapanienbHOCTh MPSMBIX U a
IJIOCKOCTEN B MpocTpaHcTBe"
onpTH ! MeToRoS 3P rEONETDHH uGaorea LIOK
87 /108 KYD P https://m.edsoo.ru/7f443b1
10—11 knaccoB, cucTeMaTu3aius )
3HaHUi: "BekTopsl B mpocTpaHcTBe" =
gggfﬁigﬁnﬁ;g 0(?;01? eHcPaIlenlecl)MeT 17071 bubmorexa HOK
88 JIOB KYP p https://m.edsoo.ru/7f443cd
10-11 xnaccoB, cucTeMaTH3aIHA 4
3HaHMM: "BekTopsl B mpocTpaHCcTBE" -
29 O6o6maromee nopropenue 11 bubmmoreka [JOK

MOHSTHUI U METOJIOB Kypca Fr€OMETPUH

https://m.edsoo.ru/7{443fe



https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea

10-11 xnaccoB, cucreMaTH3aIns
3HaHui: "O0beM MHOTOIpaHHHUKA"

O6o6matomee moBropenue 11
MOHSITHIA U METOJIOB Kypca reOMEeTPUH

|0

bu6nmoreka IIOK

90 https://m.edsoo.ru/7f4441c
10-11 xnaccoB, cucTreMaTH3aIHAs
3Hanuil: "O6beM MHOTOrpaHHuKa" a
Ob6o6maromee nosropenue 11
MOHATHI U METOJI0B Kypca reOMETpUHU bubmuorexa [IOK
91 10—-11 xmaccoB, CHCTEMATH3ALIMS https://m.edsoo.ru/7f443fe
3HaHuil: "[lnomanu moBepxXHOCTH U a
00BEMBI KPYTIBIX TET"
Ob6o6maromee nmosropenue 11
MOHSATUN U METOJIOB Kypca T€OMETpUU bubnnoreka [JOK
92 10—-11 xmaccoB, CHCTEMATH3ALIMS https://m.edsoo.ru/7f4441c¢
3HaHuil: "[1nomanu moBepXHOCTH U a
00BEMBI KpYyTJbIX TEN"
bu6mmoreka IIOK
93 Ilonyzo006as konmpoavHas paboma https://m.edsoo.ru/7f443cd
4
Ilpomesicymounas bubmuoreka [IOK
94 ammecmayust/KOMNIeKCHAasL https://m.edsoo.ru/7f443fe
KOHMPObHAs paboma a
[ToBTOpenue, 06001IeHUE U bubmorexa HOK
95 ’ . https://m.edsoo.ru/7f443bl
CUCTEMAaTH3aIIHsI 3HAHHHA )
Ucropus Pa3BUTHS CTEPEOMETPHH KaK Butmiorexa [[OK
96 HayKH I €€ POilb B pasBHTHH https://m.edsoo.ru/7f4441c
COBPEMEHHBIX HHIKCHEPHBIX 1 .
KOMITBIOTEPHBIX TEXHOJIOTHI =
HcTopus Pa3sBUTHs CTEPEOMETPHHU Kak Bubmorexa IOK
97 HayIKu 1 €€ poilb B pasBHTHi https://m.edsoo.ru/7f443fe

COBPEMECHHBIX HHKCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOT Ut

a



https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f443fea

Wcropus pa3BuTus CTEPEOMETPUU KaK

A bubnuorexa [IOK
98 HayKu 1 €6 pojib B pasBUTHH 1 https://m.edsoo.ru/7f4441¢c
COBPEMEHHBIX MHKEHEPHBIX U .
KOMITBIOTEPHBIX TEXHOJIOTHI =
HcTopus Pa3sBUTHs CTEPEOMETPHHU KaK BuGmorexa LIOK
99 HayIH 11 €6 poJib B pasBuTHL 1 https://m.edsoo.ru/7f443b1
COBPEMEHHBIX MHKCHCPHBIX H )
KOMITBFOTEPHBIX TEXHOJIOTHIA =
HcTopust Pa3BUTHs CTEPEOMETPHHU KAk Butnorexa LIOK
100 HAYyKH 1 €€ POIIb B PasBUTHH 1 https://m.edsoo.ru/7f443cd
COBPEMEHHBIX MHKEHEPHBIX H 4
KOMITBIOTEPHBIX TEXHOJOTHI -
HcTopus Pa3sBUTHs CTEPEOMETPHHU KaK BuGmiorexa LIOK
101 HAyKH 1 ©€ POITb B PasBUTHH 1 https://m.edsoo.ru/7f443fe
COBPEMEHHBIX MHKCHEPHBIX H .
KOMITBFOTEPHBIX TEXHOJIOTHI =
HcTopust Pa3sBHTHS CTEPEOMETPHHU KaK Butmorexa 1IOK
102 HAyKXH 1 €€ pOJIb B PasBHTHH 1 https://m.edsoo.ru/7f4441c
COBPEMEHHBIX MHIKCHEPHBIX H .
KOMITHIOTEPHBIX TEXHOJIOTHI <
OBIIEE KOJIMYECTBO YACOB I1O 100

ITPOTPAMME
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MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KUIACC

Kona
MPOBEPAEMOro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeILHON NMPOrPaMMBbI CpelHero 001ero o0pa3oBaHus

7

I'eomerpus

7.1

OHCpI/IpOBaTB IIOHATHUAMU: TOYKA, IIpAMasd, MIOCKOCTb

7.2

HpI/IMeHHTB AKCUOMBI CTCPEOMCTPUMU M CICACTBUA U3 HHUX IIPU PCIICHHUU
ICOMCTPHUYICCKUX 3ada4

7.3

OnepupoBaTh MOHATHSAMU: MAPAJUICIIBHOCTD M TIEPIICHIUKYJISPHOCTH MPSIMBIX
U IUIOCKOCTEN

7.4

KnaccupunupoBarh B3aUMHOE DPACHOJOXKEHHE MPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE

7.5

OnepupoBaTh MOHATHSAMH: JBYI'PAaHHBIM yroi, I'paHU JABYIPaHHOTO YIJIa,
peOpo IByrpaHHOro yria, JUHEWHBIH Yros ABYI'PaHHOIO yria, rpagycHas
Mepa JABYTPaHHOIO yria

7.6

OHepI/IpOBaTB INOHATHUAMHA: MHOI'OI'PAHHUK, BLIHYKHbIﬁ n HeBBIHYKHLIfI
MHOTI'OrpaHHUK, 3JICMCHTBI MHOT'OI'PaAHHHMKA, HpaBI/IJII)HHﬁ MHOI'OI'paHHHUK

7.7

Pacrio3HaBaTh OCHOBHBIE BHJBI MHOTOIPAaHHUKOB (IMpaMuia, MpU3Ma,
PsIMOYTOJIbHBIN Napajuieenunes, Kyo)

7.8

KHaCCI/Iq)I/IHI/IpOBaTB MHOI'OI'PpaHHUKH, BBI6I/Ipa$I OCHOBAaHHA JIA
KJIB,CCH(l)I/IK&HHI/I (BI)IHYKJII)IG M HCBBIITYKJIBIC MHOI'OIPpaHHUKH, IMPAaBHUJIbHLIC
MHOI'OI'PAHHUKHU, IPAMBIC 1 HAKJIOHHBIC ITPHU3MBI, HapaJ'IJ'ICJ'IeHI/IHCI[BI)

7.9

OHepI/IpOBaTL IMOHATHUAMU . CCKYIIAA MJIOCKOCTb, CCUCHNEC MHOT'OI'PAHHHUKOB

7.10

OOBACHATH MPUHIUIBI MOCTPOSHUSI CEYCHH MHOTOTPAHHUKOB, HMCIIONb3YS
METOJI CIIEIOB

7.11

Crpoutp ceueHMS MHOTOTPAaHHUKOB METOJIOM  CJIEJOB,  BBINOJIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB NMPOCTHIX OOBEMHBIX QUTYD: BUJ
CBEpXY, COOKY, CHU3Y

7.12

Pemrate 3a1a41 Ha HAXOXKACHHUC I'COMCTPHICCKUX BCIIMYUH I10 o6pa3uaM nin
aJIropuTMaMm, NpUMCHAA MU3BCCTHBIC aHAJIUTUYCCKHUE MCTOABI IMPU PCUICHUN
CTAHAAPTHBIX MATCMATHYCCKUX 3a/la4 Ha BBIYHUCJICHUC paCCTOHHI/Iﬁ MCKOAY
ABYMsS TOYKaMH, OT TOYKH O HpHMOﬁ, OT TOYKHIO IINIOCKOCTH, MCKAY
CKpCHIMBAOIIHUMHUCA ITPAMBIMUA

7.13

Pemrats 3a1a41 Ha HAXOKACHHUEC rCOMCTPHICCKUX BCIIUYMUH 10 o6pa3uaM U
aJIroputMam, NpuUMCHAA U3BCCTHBIC AHAJIMTUYCCKHUEC MCTOABI IMPU PCUHICHUU
CTAaHAAPTHBIX MATCMAaTHYCCKUX 3aaad4 Ha BBIYUCICHUC YIJIOB MCXKIY
CKpCHIMBAOIUMUCA TPAMBIMHU, MCEKIAY HpHMOﬁ U IIIOCKOCTBIO, MCKIY
IIJIOCKOCTAMHU, IBYI'PAHHBIX YIJIOB

7.14

Boraucnare 00bEMBI M TUIOIIAAM MOBEPXHOCTEH MHOTOIPAaHHUKOB (TpU3Ma,
nupaMuzia) ¢ TNpUMEHEHHEM (OpMyJ, BBIYHMCIATH COOTHOLICHHS MEXIY
TUIOIIA/SIMH [TOBEPXHOCTEH, 00bEMaMu IOJJOOHBIX MHOTOI'PAaHHUKOB

7.15

OnepupoBarh NOHATUSMH: CHUMMETPUS B NPOCTPAHCTBE, LEHTP, OChb U
TJIOCKOCTh CUMMETPHUH, LIEHTP, OCh M IUIOCKOCTh CHMMETPUHU (UTYPHI

7.16

W3Bnekarb, mnpeoOpa3oBbIBaTh W HHTEPHPETHPOBATH HHGOPMALUIO O
MPOCTPAHCTBEHHBIX TIE€OMETPUYECKUX (urypax, TMpelCTaBICHHYIO Ha
YEepTEe)Kax U pUCYHKaX

7.17

[TpumeHsTh reoMeTpudeckre (akTbl JUIsl pEIICHUS] CTEPEOMETPHUUECKUX




3a/1a4, MPEINONIAraloliuX HECKOJbKO IIAaroB pEHIeHUs, €CIU YCIOBUSA
MIPUMEHEHHUSI 3a/1aHbl B IBHOU opMme

7.18 IIpuMeHATH mpocTedMe NPOrpaMMHBIE  CPEACTBA M JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUECKHX 3a]1a
7.19 IIpuBOoguTE NpHUMEpPbl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEM B IPUPOJE H
KU3HHU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
7.20 [IpuMeHsTh MONy4YEHHbIE 3HAHUS HA IPAKTUKE: aHAIW3HPOBATh pEalbHbIE
CUTyallud U NMPUMEHSATh M3yUYEHHBIC TMOHATHUS B IPOLIECCE MOMCKA PEIICHUS
MaTeMaTH4eCKu CPOPMYIHPOBAHHOW MPOOIEMBI, MOAEIUPOBATH pPEalbHbIC
CUTyalldd Ha $3bIKE T'€OMETPHUM, HCCIEOBATh IMOCTPOCHHBIE MOJEIU C
WCIOJIb30BAHUEM T€OMETPUYECKUX TOHSATHH M TEOpeM, ammapara anreOpsl,
peliaTh NpakTUYeCKue 3a/1a4i, CBA3aHHbIE C HAXOXKJIECHUEM MeOMETPUUECKUX
BEJIMYMH
11 KJIIACC
Kon IIpoBepsiemble npeMeTHbIE pe3yJIbTAThl 0CBOCHHSI OCHOBHOM
NMPOBepPsAeMOro | o0pa3oBaTeJLHON MPOrPaMMBbI CpeiHero 001ero oopasoBanus
pe3yJbTarTa
6 ['eomerpus
6.1 OnepupoBarTh MOHATUSAMU: HWIMHIPUYECKAs IMOBEPXHOCTb, O0Opa3yloliue
UMWIMHIPUYECKON TOBEPXHOCTH, IWIMHJIP, KOHHMYECKas IIOBEPXHOCTH,
o0pa3yronre KOHHYeCKOW MOBEPXHOCTH, KOHYC, cheprudeckasi IOBEPXHOCTh
6.2 Pacnio3naBats Tena BpameHus (IMUIMHADP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOTYUEHUS Tell BpalleHus
6.4 KnaccuduimpoBaTh B3aMMHOE pacnoioKeHHe Chephl U MIIOCKOCTH
6.5 OnepupoBaTh NOHATUAMM: ILIAPOBOM CETMEHT, OCHOBAHHUE CETMEHTA, BBICOTA
CerMEHTa, LIApOBOM CJOW, OCHOBaHHE IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO
CJ10s1, IAPOBOM CEKTOP
6.6 Boluncnate 00bEMBI M IUIOLIAJM  TOBEPXHOCTEM TeJl  BpallleHus,
TeOMETPHUECKUX TeJl C MPUMEHEHHEM (HopMyJT
6.7 OnepupoBaTh NOHATHSIMU: MHOTOT'PaHHUK, BIIUCAHHBIN B cpepy 1 ONMMCAHHBIN
okoJ10 cthepsl, chepa, BIIMCAHHAS] B MHOTOTPAHHUK WJIM TEJIO0 BpAIIEHHUS
6.8 BbIuncnaTe COOTHOIIEHHUST MEXIy IJIOUIaJsAMHU MOBEPXHOCTEH M 00bEMamMu
MOAOOHBIX TEJ
6.9 N300pakaTh M3ydaemble (UTYpbl OT PYKHM U C NPUMEHEHHUEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB
6.10 BbINONHATE (BBIHOCHBIE) IJIOCKUE YEPTEXH U3 PUCYHKOB IMPOCTHIX 00BEMHBIX
buryp: Buj cBepxy, cCOOKy, CHU3Y; CTPOUTh CEUEHHS TeJl BpallleHus
6.11 W3BnekaTb, HWHTEPHOPETHUPOBaTh W NpeoOpa3oBbIBaTh HHPOPMALUIO O
MIPOCTPAHCTBEHHBIX ~IE€OMETpPUUECKUX (urypax, NpeICTaBICHHYIO Ha
4yepTekax U pUCyHKax
6.12 [IpumensaTs reomerpuyeckue (GaKTbl A PEHICHUS CTEPEOMETPUUECKHUX
3a/a4, MPEANOJAralollliX HECKOJbKO I1aroB pEIIEHUs, €CIU YCIOBUSA
MIPUMEHEHHUsI 3a/1aHbl B ABHOU dopMme
6.13 OnepupoBarh NOHATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BbINONMHATE  JEHCTBUS  CIOXKEHHMSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOKEHHUSI BEKTOpa Ha 4YHCIIO, OOBSACHATh, KaKHUMH CBOMCTBAMU OHU
o0yagaoT
6.15 [IpuMeHsATh NpaBuiIO Napajuieenuneaa Npu CI0KEHUH BEKTOPOB




6.16

OnepupoBaTh NOHATUSAMU: JEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpA, PAaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOpA, YTOJI MEXKIY
BEKTOpaMM, CKaJSIpHOE IIPOU3BEIACHHE BEKTOPOB, KOJUIMHEApHBIE U
KOMILJIAHAPHBIE BEKTOPbI

6.17 Haxoauts cyMMy BEKTOPOB M MPOU3BEIEHUE BEKTOPA HA YUCIIO, YTOJ MEXAY
BEKTOpaMH, CKaJIIpHOE IPOU3BEACHUE, DPACKIAIbIBATh BEKTOP IO JBYM
HEKOJUJIMHEApHBIM BEKTOpaM

6.18 3agaBatTh MJIOCKOCTh YPAaBHEHUEM B JICKAPTOBOM CUCTEME KOOPAMHAT

6.19 Pemarp npocreiinine reoMeTpuyecKue 3ajadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOT'O METO/1a

6.20 Pemarp 3amauM Ha J0Ka3aTeNbCTBO MAaTEMaTUYECKUX OTHOLICHUM U
HaxXO0XJEHUEe TeOMETPHUYECKHX BEJIUYMH MO o0pasllaM WU alropuTMawm,
MIPUMEHSSI U3BECTHBIE METO/IbI MPH PEUICHUN CTAHIAPTHBIX MAaTEeMaTHYECKUX
3a/1a4

6.21 [IpuMeHATH mpocTEdIME NPOrPaMMHBIE CPEACTBA M JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUECKHX 33124

6.22 [IpuBoIUTE MpUMEpPHl MaTEeMAaTHUYECKUX 3aKOHOMEPHOCTEH B MNpuUpoie u
KU3HHU, paclio3HaBaTh MPOSIBICHHUE 3aKOHOB T€OMETPUU B ICKYCCTBE

6.23 [IpuMeHsTh MONMy4YeHHbIE 3HAHUS HA MPaKTHUKE: aHAIM3HPOBATh pealbHbBIE

CUTYyallMd U TMPUMEHSATh U3YUYCHHBIC MOHSATHUS B MPOIECCE MOUCKA PEHICHUS
MaTeMaTH4ecKu C(HOPMYIHPOBAHHONW MPOOIEMBI, MOJIEIUPOBATh PEATbHbBIE
CUTyallMd Ha S3bIKE TE€OMETPUU, HCCIEAOBATH IMOCTPOCHHBICE MOJACIU C
WCIOJIb30BAaHUEM T'€OMETPUUYECKUX TOHATUH U TeopeM, armapara aiareopsl,
pemiaTh MpakTUYECKUE 3a7a4u, CBA3aHHBIC C HAXOXKICHUEM IeOMETPUUECKUX
BEJIMYMH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA
10 KUIIACC
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[IpoBepsieMblii 3JIEeMEHT CO/ieP:KAHUS

7

['eomerpus

7.1

OcHOBHbIE TOHATHSA cTepeoMeTpuU. Touka, mpsiMas, III0CKOCTh, TPOCTpaHCcTBO. [TonsaTue
00 aKCHOMaTUYEeCKOM TMIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUHU U CIICICTBUS
U3 HUX

7.2

B3aumHoe pacnionoxeHue npsMbIX B IPOCTPAHCTBE: IEPECEKAIOIINECS, TTapalIeIbHbIE U
CKpeluBaromuecs npsimeie. [lapannenbHOCTh MPSMBIX U MJIOCKOCTEH B MPOCTPAHCTBE:
napajuleJibHble  IpsiMble B MPOCTPAHCTBE, MApaJUICIbBHOCTh  TPEX  MPAMBIX,
MapajuiebHOCTh MPSIMOM M TUJIOCKOCTH. YTJIBIC COHANpPaBICHHBIMU CTOPOHAMH, YTOJl
MEX1y IMpsMBIMM B IpocTpaHcTBe. llapamienbHOCTh IUIOCKOCTEH: HapaiebHble
IJIOCKOCTH, CBOMCTBa MapajlleNibHbIX IUIOCKOcTel. IlpocTteiiine npocTpaHCTBEHHbIE
(GUryphl Ha IIOCKOCTH: TETPadIp, KyO, mapajuieNenuIe]], HIOCTPOCHHE CeUSHHUH

7.3

[leprieHAUKYISPHOCTh MPSIMOM M IUIOCKOCTH: IEPHEHAMKYJSpHbIE IpsMblE B
MMPOCTPAHCTBEC, MPAMBIC MAPAJUICIIBHBIC U MEPIHCHAUKYJIIPHBIC K INNIOCKOCTH, IMPHU3HAK
HEPIEHAUKYISIPHOCTH MPSAMONA U IUIOCKOCTH, TEOpeMa O MPSIMON MepIreHAUKYISIPHON
IUIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YroJl MEXAY NMPSMOIM U IJIOCKOCTBIO, IBYTPaHHBIN
yTroJi, TMHEHHBIN Yol ABYyIpaHHOTro yria. [leprneHiuKkyisp 1 HakJIOHHBIE: paCCTOSIHUE OT
TOYKH IO TUIOCKOCTH, PAcCTOSTHHE OT MPSMOW 10 TUIOCKOCTH, MpOeKuus (purypsl Ha
IUIOCKOCTh. [lepneH UKy IsIpHOCTh IUIOCKOCTEH: MPU3HAK MEPIEeHAUKYISIPHOCTH IBYX
mockocteil. Teopema o TpEX neprneHuKyIspax

7.4

IlonsiTie MHOrOrpaHHHMKAa, OCHOBHBIE DJEMEHTHl MHOTOIDAHHUKA, BBIIYKJIbIE U
HEBBIITYKJIbIE MHOI'OTPAaHHUKH, pa3BEPTKA MHOTOrpaHHUKA. [Ipu3ma: n-yronsHas npusma,
IpaHd M OCHOBAHMs INPHU3MBI, NpsMas M HAKJIOHHAs NPU3MBbI, OOKOBas M IOJIHAs
IIOBEPXHOCTh Ipu3Mbl. [lapamienenumen, NpsMOYTrOJIbHBIM IapajuIeNEHUIe] U €ro
coiicTBa. [Tupamuna: n-yroiapHast mupaMua, TpaHd U OCHOBaHHME MMpaMH/Ibl, OOKOBas U
M0JIHAs TOBEPXHOCTh NUPAaMU[bl, NpPaBUJIbHAs U YCEUYEHHas MNUpaMHia. DJIEMEHTbI
npu3Mbl M nupamuzbl. [IpaBuibHBIE MHOTOIDAaHHUKM: IOHSITHE IPABHIBHOTO
MHOI'OTPaHHHUKA, IIpaBUJIbHAs IpuU3Ma W IPAaBWIbHAS NHUPAMMAA, IPaBUJIbHAA
TpeyroyibHasi MUpaMHJia U MPaBUIBHBINA TeTpasap, KyO. IIpencraBienue o mpaBUIIbHBIX
MHOTOTpaHHHUKaX: OKTa3Ap, 10AeKadip U ukocayapyrue CedeHus MPU3Mbl U MUPaMHUJIbL

7.5

CI/IMMeTpI/IH B MPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
DJeMEeHThI CUMMCTPUHU B nupaMujaax, napajjiejacnuiecaax, IMpaBHUJIbHBIX
MHOT'OrpaHHUKax

7.6

Brruucnenue 31eMeHTOB MHOTOTPAaHHUKOB: pEOpa, nuaroHanu, yrisl. [1nomaas 60koBoit
MIOBEPXHOCTHU U IOJIHOM MMOBEPXHOCTH MTPSIMON IIPU3MBI, IUIOIIAb OCHOBaHU, TEOpEMA O
OOKOBOI TMOBEPXHOCTH TMpsiMoi mpu3Mbl. [lmomans OOKOBOM MOBEPXHOCTH U
MIOBEPXHOCTU IPaBWJIBHOM INUPAMMJIbI, TEOPEMA O IUIOLIAAM YCEYEHHOM IUPAMMIIBI.
[Tonsitue 06 06béMe. OO0BEM NHUpPaMUIbl, TPU3MBI

7.7

[TogoOHubie Tena B mpoctpaHcTBe. COOTHOIIEHUS MEXKAY TUIOMIAJSIMU TTOBEPXHOCTEH,
00BEMaMU MOTOOHBIX TEN

11 KUIIACC
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ITpoBepsieMblii 3JIEMEHT COACPKAHUS
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['eomerpus

6.1

I_[I/IJ'II/IHI[pI/ILIGCKaH IIOBCPXHOCTD, 06pa3y101une HHHHHHqueCKOﬁ IMMOBCPXHOCTHU, OCHb
HHHI/IHJIPI/I‘—I@CKOﬁ ITOBCPXHOCTH. HI/IJ’II/IH)IpI OCHOBaHHMS M OOKOBas IMOBEPXHOCTD,




o0pa3yroniasi U 0Ch, IJIONIAb OOKOBOW U MOJTHON MOBEPXHOCTH

6.2

Konunueckas moBepxHOCTh, 00pa3yloe KOHMYECKOl MOBEpPXHOCTH, OCh M BEpILINHA
KOHMUYECKOW moBepxHocTH. KoHyc: ocHOBaHMe M BeplinMHa, oOpasyomas U OcCh,
IJIOMIA s OOKOBOM M TIOJHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC: OOpasymoliue u
BBICOTAa, OCHOBAHWMSI M OOKOBAsi IOBEPXHOCTh

6.3

Coepa u 1map: UEHTp, paauycC, AUAMETp, IUIOIIAIb MOBEPXHOCTU chepbl. BaanMHoe
pacroio’keHre cepsl U IIIOCKOCTH, KacaTelIbHas INIOCKOCTS K cdepe, IIomaab cepsl

6.4

H3006paxenue Ten BpalleH s Ha IIOCKOCTH. Pa3BépTka nuanMHapa U KoHyca

6.5

Kom0OuHanuu Ten BpalieHus U MHOTOTPAaHHUKOB. MHOIOTpaHHUK, OMMCAHHBIN OKOJIO
cdepsl, cepa, BIUCaHHAs] B MHOTOI'PAaHHUK, WM TEJIO BPALLICHHSI

6.6

[Tonsitne 06 o0béMe. OcHOBHBIE CBoWicTBa 00BEMOB Ten. Teopema 00 00BEME
NPSMOYTOJIBHOTO TapajuiesienuIeaa u cieacTBus u3 He€. O0bEM IWIMHIpA, KOHYCA.
O06bEéM mapa u mionaas cheps

6.7

[TonoGHbIe Tenma B mpoctpancTBe. COOTHOMICHUSI MEXKY IUIOMIAIMH TIOBEPXHOCTEMH,
00BpEMaMU ITOTOOHBIX TEN

6.8

Ceuennss mwiMHApa (mapajulebHO M NEPHEHAUKYJISAPHO OCH), CEYEHHs] KOHyca
(mapasuienbHOE OCHOBAHHIO M IPOXOJslIee Yepe3 BepIIMHY), CeUeHHUs I1apa

6.9

Bexktop Ha miockocth M B mpocTpaHcTBe. ClI0)KEHHE M BBIUUTAHUE BEKTOPOB.
VYMHOXkeEHHEe BeKTopa Ha uucio. PasznokeHue BekTOopa IO TPEM HEKOMILJIAHAPHBIM
BektopaMm. [IpaBuio napamienenunena. Pemenue 3amay, cBs3aHHBIX ¢ IPUMEHEHUEM
IIpaBUJI ICUCTBUI C BEKTOPaMH

6.10

[IpssMmoyrosnpbHasi cucTeMa KOOpAWHAT B TpocTpaHcTBe. KoopaumHatel BeKTOpA.
[Ipocreiimine 3agauM B KOOpAMHATAaX. Yrosl Mexay Bekropamu. CkansipHoe
MIPOU3BE/ICHNE BEKTOPOB. BBIYMCIICHHE YIJIOB MEXKIY NPSIMBIMH M IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBII METOJT ITPU PELLICHUH F€OMETPUUYECKUX 3a/1a4




ITPOBEPSEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOUM OBPA30OBATEJIBHOM NPOT'PAMMBI CPEJTHEI'O
OBIIET'O OBPA3OBAHUA

Kon
NpoBepsIeMoOro
TpeOOBaHNS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

Bnagenue MeronaMu J0Ka3aTeNbCTB, AITOPUTMAMU PELLIEHUS 3a]a4; YMEHUE
dbopMynMpoBaTh M ONEPUPOBATH MOHATHSAMH: OINpEeNieHHue, aKcuoma,
TEOpeMa, CIIEJICTBUE, CBOMCTBO, MPHU3HAK, JOKA3aTEIbCTBO, PABHOCUIIbHbBIE
GbopMyIIUPOBKY; MPUMEHATh HMX; yMeHHEe (OpMYyIHpPOBaTh OOpaTHOE H
IIPOTUBOIOJIOKHOE YTBEPKACHUE, IPUBOJUTH NPUMEPHI U KOHTPIPUMEPHI,
UCIIONIB30BaTh ~ METOJ ~ MAarTeMaTW4ecKOW  WHAYKUWW;  IPOBOJIUTH
JI0Ka3aTeNbHbIE PACCYkACHUS IIPU PELICHUH 3a]1a4, OLIEHUBATh JIOTHYECKYIO
MIPaBUIILHOCTh PACCYKJICHU; yMEHUE ONEPUPOBATH TOHATUSMU: MHOXKECTBO,
[IOJIMHOXKECTBO, OINEpalMy HaJ MHOYKECTBAMH; YMEHHE HCIOJIb30BaTh
TEOPETHUKO-MHOKECTBEHHBIN anmnapar JJis ONUCAHUS PEAJIbHBIX IIPOLIECCOB U
SIBJICHUH U NP PEIICHUH 33/1a4, B TOM YUCJIE U3 IPYTHX YUEOHBIX IPEIMETOB;
YMEHHE ONEepUpPOBaTh MOHATUAMU: Tpad, CBSI3HBINA rpad, nepeBo, HUKI, Tpad
Ha IUIOCKOCTH;, YMEHHE 33/JaBaTh M ONHUCHIBATh Tpadbl pa3IMUHBIMU
crocobaMu; UCIOJIb30BaTh Ipadbl MPU PELICHUH 3a/1a4

YMeHue onepupoBarh MNOHATHSAMHU: HATypPaJbHOE 4YHUCIO, LEJI0E YHUCIIO,
CTEMNEHb C IIeJIBIM T0Ka3aTeJeM, KOPeHb HAaTypaJIbHOW CTENEHU, CTENEHb C
palMoHANIBHBIM ITIOKa3aTelIeM, CTETCHb C JCHCTBUTEIBHBIM ITOKA3aTEIIeM,
norapudm 4uciia, CHHYC, KOCHHYC W TAaHT€HC TIPOM3BOJIBHOTO YHCIIa, OCTATOK
0 MOAYJII0, PallMOHAIbHOE YKCIIO, MPPALMOHATIBHOE YHUCIIO, MHOYKECTBA
HATypaJIbHBIX, IIEJIBIX, PAllMOHAIBHBIX, JICHCTBUTEIBHBIX YHCEN; YMEHUE
UCIIONIb30BaTh MPHU3HAKU JIETMMOCTH, HAUMEHBIIUNA OOIMN Jenuteib |
HavMeHbIllee oOIee KpaTHoe, anroput™m EBKkiwma mpu pernieHuu 3ajad;
3HAKOMCTBO C Pa3JIMYHBIMU NO3UIIMOHHBIMU CUCTEMAMU CUUCIIEHUS; YMEHUE
BBITIOJIHSITH BBIYMCIICHUE 3HAYCHUH U TpeoOpa3oBaHMs BBIPAKEHUM CO
CTemeHsIMH H Jorapudmamu, mpeoOpa3zoBaHus APOOHO-palMOHATBHBIX
BBHIPDOKEHHUM; YMEHHE OIEPUPOBATh TOHITHSAMU: TIOCIEIOBATEIHHOCTD,
apudmeTnueckas TPOTrPeccHsi, FeoOMeTpHYecKas Mporpeccusi, 0eCKOHEYHO
yOBIBaroIas reoMeTpuuecKas MPOTPECCHs; yMEHUE 3a/1aBaTh
MOCNEA0BATEIHHOCTH, B TOM YHCJE C MOMOIIBI0 PEKYPPEeHTHBIX (hopmyd;
YMEHHE OIEepUPOBATh TMOHATHUSMU: KOMILJIEKCHOE YHCJIO, COMPSKEHHBIE
KOMIUIEKCHBIE YHCIIa, MOAYJIh U apryMEHT KOMIUIEKCHOTO 4YHcia, ¢dopma
3aMUCH KOMIUIEKCHBIX YHCEN (TeoMeTphdYecKasi, TPUTOHOMETpUYECKas |
anreOpandeckas); yMeTh TPOU3BOAWTH apudMeTHdyeckue HeHCTBHUS C
KOMIUIEKCHBIMH ~ YHCJIaMW;  TPHUBOJUTH  TPUMEPHl  HCIOJIb30BAHUSA
KOMIUIEKCHBIX YMCEJI; ONEPUPOBATH MOHATUSIMHU: MaTpuua 2X2 u 3x3,
OTIPEICTUTETh MATPHUIIBI, TEOMETPUIECKUN CMBICI OMIPEACITUTEIS

YMeHue OmnepupoBaTh IMOHATHUSAMU: PALMOHAIBHBIE, WPPALMOHAIBHEIE,
MOKa3aTelbHbIE, CTENEeHHbIE, JOrapupMUYECKHe, TPUTOHOMETPUUECKUE
YPaBHEHUsI U HEPABEHCTBA, UX CUCTEMBI; YMEHUE OIEPUPOBATH ITOHATUIMMU:
TOXKJIECTBO, TOXIECTBEHHOE IpeoOpa3oBaHHe, ypaBHEHUE, HEPaBEHCTBO,
CHUCTEMa YPAaBHEHMI U HEPABEHCTB, PABHOCUIIBHOCTh YPAaBHEHU, HEPABEHCTB
Y CHCTEM; YMEHHE PEIIaTh YPAaBHEHHUsI, HEPABEHCTBA U CHCTEMBI C IIOMOIIIBIO
pa3IMYHBIX IPUEMOB; pellaThb YpPaBHEHUS, HEPABEHCTBA M CHUCTEMBI C




mapaMeTpoM; IPUMEHATH YpPaBHEHHMsS, HEPABEHCTBA, HX CHCTEMBI I
pellleHrss MaTeMaTUYeCKUX 3a/1ad U 3a7a4d U3 pa3IudHbIX oOnacTel HaAyKu U
peanbHOU KU3HU

YMeHue onepupoBaTh MOHATUSAMHU: (QYHKIMS, UYETHOCTh (YHKIHH,
HEPUOJUYHOCT (DYHKIMM, OTrPaHUYEHHOCTb (YHKIMH, MOHOTOHHOCTb
byHKIMH, SKCTpeMyM (QYHKIHMH, HAuOOJdblIee W HAWMEHbIIEE 3HAYCHHS
(GYHKIMH Ha MPOMEXYTKE, HempepbiBHas (DyHKIUS, acCUMITOTHI Ipaduxa
¢dyHKUMHM, TIepBas W BTOpas MpPOHM3BOJHAs (YHKIHH, TEOMETPUUYECKHH H
bu3nyeckuil  CMBICH  NPOU3BOAHOHN, mepBooOpa3Has, ONpeaeaEHHbIN
UHTETpa]; yMEHHE HAXOIUTh AaCHUMITOTH Tpaduka (QyHKIUH, yMEHHUE
BBIUUCIIATh IPOU3BOJHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO U KOMIIO3ULIUU
(byHKUMH, HAXOAUTH YpaBHEHHE KacaTeIbHOU K rpaduKy QyHKIMH; YMEHHE
HaXOJUTh INPOU3BOJHBIE JIEMEHTAPHbIX (YHKLUUH; YMEHHE HCIIOJIb30BaTh
NPOU3BOIHYIO U HWCCIeNOBaHHUA (YHKIHA, HAXOJUTh HAUOONBIIME U
HalMEHbIIME 3Ha4yeHUs (QYHKUMNA; CTPOUTh TIpapUKM MHOTOUWIEHOB C
UCTIONB30BAHUEM  ammapara MaTeMaTH4YeCKOro aHalln3a; IMPUMEHATh
IPOU3BOIHYIO JJIsl HAX0XKIEHHUS HAWITyUIIero pelIeHus B IPUKIIAJHbIX, B TOM
YHUCI€ CONUATBHO-)KOHOMHYECKMX M (PH3MUYECKUX 3a/1ayax; HaXOAUTh
IIOIAAN U 00BEMBI (QUIyp C IMOMOIIBI0 MHTErpaia; MPUBOJIUTH MPUMEPHI
MaTeMaTHYECKOTO MOJAETHPOBAHUSA C MOMOIIBI0 U dHepeHInaIEHBIX
YpaBHEHUU

YMeHue onepupoBaTh MOHATUSAMU: Tpaduk PyHKuMU, oOpaTHas QyHKUUSA,
KOMIO3UIUS (YHKIMH, JWHEHHAas (yHKOUsA, KBagpatudyHas (QyHKIWS,
panyioHanbHas (yHKUUS, CcTeneHHas (YHKUOUS, TPUTOHOMETPUUYECKUE
¢yHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKUIUH, TOKa3aTelbHas H
jgorapupmuueckass (QyHKIUH; YMEHHE CTPOUTh TIpadUKud H3YUEHHBIX
GyHKIMH, BBIMONHATH NpeoOpa3zoBaHus rpadUKoB (YHKIMHI, HCIIONIb30BaTh
rpaduKy A U3y4eHHsI IPOLIECCOB U 3aBUCUMOCTEH, MU peIlieHNH 3a/1ad U3
JIpyrux ydeOHBIX NpPEeIMETOB M 3a7ad W3 pealbHOW >KU3HU; BBIPAKATH
dopMynIaMu 3aBUCUMOCTH MEXIYy BEIWYMHAMU; HCIIOJIb30BaTh CBOMCTBA U
rpadpuku GYHKOUI A7 pelieHus ypaBHEHHWI, HEpaBEeHCTB M 3adad C
napameTpamMi; H300pakaTb Ha KOOPJMHATHOW TIJIOCKOCTH MHOXECTBA
pELIEHNI YpaBHEHHUI, HEPABEHCTB U MX CUCTEM

YMeHue pemarb TEKCTOBBIE 33Jaud pa3HbIX TUIOB (B TOM YHCIE Ha
IIPOLIEHTHI, TOJIU U YaCTH, Ha IBUKEHUE, padOTy, CTOUMOCTb TOBAPOB U YCIIYT,
HQJIOTH, 3a3/Ja4d M3 O0JacTH YNPABICHUS JHUYHBIMH M CEMEHHBIMU
(¢uHaHCaMM); COCTaBJIATh BBIPAKEHUS, YPABHEHMs, HEPABEHCTBA M UX
CHUCTEMBI II0 YCJIOBHMIO 3aJayd, MCCIECI0BaTh IIOJy4EHHOE pELICHUE W
OLICHMBATh MPABIONOAOOHOCTh PE3yJbTaTOB; YMEHHE MOJEINPOBAThH
pealbHBIE CHUTyallMd Ha S3bIKE MAaTEMaTUKH; COCTAaBJIATb BBIPAKEHMUS,
YpPaBHEHUsI, HEPABEHCTBA U UX CHUCTEMBI 110 YCIIOBHIO 33J1a4M, UCCIIEI0BAThH
MOCTPOCHHbIE ~ MOJENM C  HCIOJb30BaHUEM  ammapara  aureOpsl,
MHTEPIPETUPOBATH MMOITYYEHHBIN pe3yJIbTaT

YMeHue omnepupoBaTh MOHATUSAMU: CpelHee apudmMeTrhyeckoe, MeAHaHA,
HauOoJbIllee ¥ HauMEHbIIee 3HAUEHUs, pa3Max, JIUCIEPCHs, CTaHAapTHOE
OTKJIOHEHHE YMCIIOBOrO0 Hal0oOpa; yMEHHE U3BIIEKaTh, WHTEPIPETHPOBATH
uHpOpMalKIo, MPeJICTaBIeHHYI0 B TaOiMIlaX, Ha JuarpamMmax, rpadukax,
OTpakarolllyl0 CBOMCTBAa pealibHbIX MPOLECCOB U SIBJICHHM; MPEACTaBIATh
uHpOpMALIMI0O € TOMOIIBIO TabMUIl M JUarpaMM;  HUCCIEl0BaTh
CTAaTUCTHYECKUE JaHHblE, B TOM 4YHCIE C TPUMEHEHUEM TIpaduyecKux




MCTOHOB M JJICKTPOHHBIX CPCIACTB; Fpa(i)H‘{eCKI/I HCCjIca0BaTb COBMCCTHBIC
Ha6J'IIO,I[eHI/I5[ C IIOMOLIBI0 JuarpaMm pacCCBaHUA U JIMHEMHOM perpeccuun

VYMeHue onepupoBaTh NOHATUAMM: CIy4YalHBIA OMBIT U CIy4ailHOe coObITHE,
BEPOSTHOCTh CIyYalHOTO COOBITHS; YMEHHE BBIYUCIATH BEPOSTHOCTH C
UCIOJIb30BaHUEM Ipa(QUUECKUX METOAOB; IPUMEHATh (POPMYJIbI CIIOKEHUS U
YMHOXXEHHUSI BEpPOSITHOCTEH, (POpMyIlly MOIHOW BEPOSTHOCTH, (HOPMYILY
bepnynnu, koMOnHaTOopHBIE (DAKThl U (OPMYJIBI;, OLEHUBATh BEPOSATHOCTH
peanbHBIX COOBITHH; yMEHHE ONEepUpOBaTh MOHATUSAMH: CIy4aiHas
BEJIMYMHA, PACHPENEICHUE BEPOSATHOCTEH, MaTeMAaTUYECKOE OXHJIaHUE,
JUCTIEPCHUS W CTAaHAAPTHOE OTKJIOHEHHE CIy4YailHON BETMYMHBI, (YHKIUU
pacnpenesneHuss W IUIOTHOCTM  PaBHOMEPHOIO, IIOKAa3aTEIIBHOTO U
HOPMAaJIbHOT'O PaCMpeIeICHUI; YMEHHE UCII0JIb30BATh CBOMCTBA U3YUYEHHBIX
pacnpenesneHui I pelleHus 3a7ad; 3HAKOMCTBO C IIOHATHSMHU: 3aKOH
OOJBIIKX YMCEN, METOABl BEIOOPOUYHBIX MCCIEAOBAHUN; YMEHUE IPUBOJUTD
OpUMEpPbl MpPOSBICHHUS 3aKOHA OONBLIMX YHCE B MHPUPOIHBIX U
OOLIECTBEHHBIX SIBJICHUSAX; YMEHUE ONEpPUPOBATH MOHITUSIMH: COYETAHUE,
[EPEeCTaHOBKA, YUCIO COYETAHUH, YUCIO MEepecTaHOBOK; OmHOM HbroTOHAa;
YMEHHE IPUMEHATh KOMOMHATOpPHBIE (PaKThl U PACCYKIEHUS JUIsl PELLIECHUS
3ajjay; OLEHMBATh BEPOSITHOCTH  PEAIbHBIX COOBITUH;  COCTaBIATh
BEPOSITHOCTHYIO MOJIEIb U MHTEPIIPETUPOBATH IIOJYYECHHBIN PE3YJIbTAT

YMeHue  onepupoBarb — MOHATHSAMH:  TOYKa, IMpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEIUYMHA YIJIA, TUIOCKUN YroJl, IBYTrpaHHbIN
yroJi, TPEXTPaHHbIA YTOJ, CKPEUIMBAIOIIUECS MNPSIMBbIE, MapAILIEIbHOCTh U
NEePHEHAUKYISIPHOCTD MPSAMBIX U MJIOCKOCTEH, YroJl MEXAY MPSMBIMHU, YTOJl
MEKly OPSIMOM M INIOCKOCTBIO, YTOJ MEXIY IJIOCKOCTSMH, PACCTOSHHUE OT
TOYKHU JI0 IUIOCKOCTH, PAaCCTOSHUE MEXKIY IPSAMBIMH, PACCTOSIHUE MEXKIY
MJIOCKOCTSIMU; YMEHHE UCII0IH30BaTh MIPH PEIICHUH 3a1a4 U3YYCHHBIEC (DaKThI
U TEOpeMbl IUIAHUMETPUHU; YMEHHE OLIEHUBaTh pa3Mepbl OOBEKTOB
OKPYXAaIOIIEr0 MHPA; CTPOUTh MATEMAaTUYECKUE MOJEIN C IOMOIIBIO
F€OMETPUYECKUX TMOHATUM W BEJIWYUH, pELIaTh CBSI3aHHbIE C HUMU
MPAKTUYECKHUE 3a/1a4U
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YMeHue onepupoBaTh MOHATHSAMH: IUIOWAAb (GUIYphl, 00bEM (UTYPHL,
MHOT'OI'PaHHMK, MPaBUJIbHBIH MHOTOI'PAaHHHK, CEYeHHE MHOTOI'paHHHKA, KYO,
napajulefienunes, npu3Ma, nupamunaa, (Gpurypa U moBEpXHOCTh BpallleHus,
WINHAP, KOHYyC, map, cdepa, miomans cdepsl, IUIOMAAb MOBEPXHOCTH
NUpPaMU/Ibl, TPU3MBI, KOHycCa, IMJIUHIpA, 00bEM Kyba, MpPSIMOYTOJIBHOTO
napajuiesenune1a, NupamMmubl, IpU3Mbl, HIWINHIpa, KOHYCAa, 1apa, pa3BEpTKa
IIOBEPXHOCTH, CEYEHUs KOHyca M IWIMHIpPA, MNapajUIebHBIE OCH I
OCHOBAHMIO, CEYEHHME IIapa, MIOCKOCTh, Kacarolasics cgepsl, LWINHApA,
KOHyCa; YMEHHE CTPOUTb CEYEHHE MHOTOIpaHHMKa, H300pakaTh
MHOTOTPaHHHUKH, (UTYPhl U TOBEPXHOCTH BpAIECHUS, UX CEYEHMS, B TOM
quCclie C NOMOIIBbI 3JIEKTPOHHBIX CPEACTB; YMEHHE INPUMEHATH CBOMCTBA
FeOMETPUUECKUX (UTYp, CAMOCTOATEIBHO (POPMYIUPOBATH ONpeAeTIeHUs
U3ydaeMbIX (Uryp, BBIABUIaTh THIOTE3bl O CBOMCTBAX M MPU3HAKAX
reoMeTpuueckux ¢uryp, oOOCHOBBIBaTH WIJIM ONPOBEpraTb HX; yMEHHE
IPOBOJUTH KJIAacCU(UKaLUIO GUTYp TO PA3TUUYHBIM MPU3HAKAM, BBITOIHSATD
HE0OXOIUMBIE JOTIOJIHUTEIbHBIE TOCTPOEHUS
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VYmenue OIICpHUPOBATH IIOHATUAMMU. JOBHKCHUC B IMPOCTPAHCTBE,
napajuleNbHBI MEePeHOC, CUMMETPHS Ha IUIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHWe TOA00MS, TOAOOHBIE (GUTYpHI; yMEHHUE
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pacmo3HaBaTh paBHbIE M MOAOOHBIE (QUTYPHl, B TOM 4HCIE B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; HCIIOJIb30BaTh I€OMETPUYCCKHE OTHOILICHUS IPH
pelIeHrH 3a/a4y; HaXOJUTh T'C€OMETPHYECKHUE BEIWYHWHBI (IJIMHA, YTOJI,
IUIOIaAb, 00BEM) MPU PEUICHUH 33]a4 U3 IPYTHX YUYEOHBIX MPEIMETOB U U3
pEeAbHON KU3HU; YMEHUE BBIYUCIATH T€OMETPUUYECKUE BEIMYMHBI (JJTHHA,
yroJl, IUIOoIaab, O00BEM, IUIOMAAb MMOBEPXHOCTH), HCIIONB3Ys H3Yy4YCHHBIC
GbopMyJIBI ¥ METOJbI, B TOM YHCIE: IUIOIMIAIh IOBEPXHOCTH IHUPAMUIBIL,
NPU3MBI, KOHYCa, IIHIHMHIPA, IUI0Maab chepbl; 00bEM KyOa, MPSIMOYTOILHOTO
napajieNienunea, MUPaMHIbI, TPU3MBI, [MUJINHIPA, KOHyCa, Iapa; yYMEHUE
HaXOJUTh OTHOILIIEHHE 00BEMOB TTOIOOHBIX (hUTYDP

YMeHHe OmnepupoBaTh MOHSATHSIMH: TPSMOYTOJIbHAS CHUCTEMa KOOP/MHAT,
BEKTOP, KOOPIMHATHI TOYKH, KOOPIUHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJCHUE BEKTOpa Ha YHCJIO, pa3JoKEHHe BeKTopa II0 0aswucy,
CKaISIPHOE TPOM3BEICHUE, BEKTOPHOE IPOU3BEICHHUE, YIOd MEXKIy
BEKTOpaMH;, YMEHHUE UCIOJIb30BaTh BEKTOPHBIM ¥ KOOPIWHATHBIA METOJ IS
pEIICHUs TEOMETPUUYCSCKUX 3a/1a4 M 33/1a4 JIPYTUX YICOHBIX TPEIMETOB
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YMeHue BbIOMpaTh MOAXOASIIMN METOJ AJIs PELIeHUs 3aJauyd; OHWMaHue
3HaYMMOCTH MAaTeMaTUKU B HU3yYEHUM MPHUPOJIHBIX M OOLIECTBEHHBIX
IIPOLIECCOB M SIBJICHUM; YMEHHE paclO3HaBaTb IPOSBICHHE 3aKOHOB
MaTEMaTUKU B UCKYCCTBE, YMEHHUE IPUBOIUTH MPUMEPHI MAaTEMATHYECKUX
OTKPBITHM POCCUICKON U MUPOBOM MaTEMAaTHYECKOW HAYKHU




INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMBIX HA EI'D 110
MATEMATHKE

Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHUS
1 Uncna 1 BEIUKUCICHUS
1.1 HarypanbHble 1 nesnbie yucia. [Ipu3Haku 1eIMMOCTH LEIbIX YHCel
Pannonanbsabie yrciia. OOBIKHOBEHHBIC M ACCATUYHBIC IPOOH, IPOIIEHTHI, 06CKOHEUHBIE

1.2 MEPHOINIECKHE TPOOH

13 Apudmernueckuit KOpCHE HaTypaJbHOU cTerneHu. JleHcTBUS C apuMETHUYECKUMH
KOPHSIMH HaTypajibHOU CTEeHH

1 4 Crenensb ¢ nenbiM nokaszaresneMm. CTeNeHb C palMoHAIbHBIM Moka3areiaeM. CBoiicTBa
CTETEeHH

15 CuHyc, KOCUHYC U TAHT€HC YHCIIOBOTO apryMeHTa. APKCUHYC, apKKOCHHYC, ApKTAHT'€HC

YHUCJIOBOT'O apryMEHTa

1.6  Jlorapu¢wm uncna. JlecsiTuuHbIe M HATYpaJbHBIE JIOTAPU (MBI

JeiicTBuTenpHbIe Yncia. ApupMETHIECKHE ONEPauy C JeHCTBUTEIBHBIMU YHCIAMHU.
1.7  IlpuOnx€HHBIE BBIYMUCICHUS, PaBUIIa OKPYIJICHUS, IPUKKUJIKA U OLICHKa pe3yJbTara
BBIYMCIICHUI

1.8  IIpeoOpa3oBaHue BhIpaKCHHUI

1.9  KomruiekcHbIe yucia
2 YpaBHEeHUs 1 HEPaBEHCTBA
2.1  Lensle u 1poOHO-paIliOHATbHbIC YPAaBHEHUS
2.2  HppauuvoHaiabHble ypaBHEHHUS
2.3  TpuroHomMeTpuyecKHe ypaBHEHUS
2.4  Iloka3arenbHbIC U JIOTapUDMUYECKUE YPABHEHHS
2.5  llensle u ApoOHO-paAIMOHATHHBIE HEPABEHCTBA

2.6  HppaumoHaabHbIE HEPABEHCTBA

2.7  Tloka3atenbHbIe U JorapuMUUECKHEe HEPABEHCTBA

2.8  TpuroHoMmeTpuuyeckrue HEpaBEHCTBA

2.9  CucreMbl 1 COBOKYITHOCTH YpaBHEHHI U HEPABEHCTB

2.10  VYpaBHeHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu

2.11  Marpunua cucTeMsl JINHEHHBIX ypaBHEeHUI. ONpenenuTeslb MaTpULIbI
3 @yHKUIUYU U TpadUKU
Oynkuus, crnocodbl 3ananus Qyskuuu. I'papux ¢Qynkumu. B3aummHO o0OpaTHBIE

3.1 . .
bynkumnn. Yérapie n HeuéTHBIC QyHKIMH. [lepuoanieckue GyHKIMH
Ob6nacte ompeneneHuss W MHOXECTBO 3HadeHHM ¢yHkuuu. Hymmu ¢yHknum.
39 [IpoMexyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIUH.
) Makcumymbl 1 MUHUMYMBI (pyHKITHH. Hanbomnpinee 1 HauMeHblee 3HaueHue GyHKIUN
Ha IPOMEKYTKE
33 CrenenHasi GyHKIMS ¢ HATYpaJbHBIM U IIENIbIM MoKa3zareneMm. E€ cBoiicTBa u rpaduxk.

CgoiicTBa 1 rpaduK KOPHSI 1-0i CTETICHU

3.4  Tpuronomerpuueckue QyHKIMH, UX CBOUCTBA U TpapUKH
3.5  TlokazartenbHas u jJorapugmuueckas pyHKIUHN, UX CBOMCTBA U rpaduKu

Touxu paszpsiBa. AcuMnToThl rpadukoB ¢pyHkuuid. CBoiicTBa QyHKIMIA, HEMPEPHIBHBIX
Ha OTpe3Ke

3.6




3.7 ITocnenoBaTenbLHOCTH, CIIOCOOBI 3aMaHUs IOCIEA0BATEILHOCTEH
3.8 Apudmerndeckas u reoMmeTpudeckas nporpeccuu. @opmyia CI0KHBIX TPOICHTOB
4 Hauana maTtemaTudeckoro aHaausa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIe FMeMEHTAPHBIX (DYHKITHIA
[IpumeneHnne mTPOM3BOAHONW K UCCIEAOBAaHHIO (YHKIMH Ha MOHOTOHHOCTH U
4.2 skcrpemymbl. HaxoxeHue HamOONbIIEro M HAaUMEHbBIIEro 3HaueHus (QyHKUUU Ha
OTpE3Ke
4.3  IlepBooOpaznas. MHTETpa
5 MHoxecTBa U JIOTHKa
5.1 MHOKeCcTBO, Olepalvi HaJ MHOXkecTBaMu. [luarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U CTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2  BeposTHOCTB
6.3  KombOunaropuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 Ilpstmble ¥ IJIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOrorpaHHuKu
7.4  Tena v NOBEpXHOCTU BpalllCHUS
7.5 KoopauHatsl 1 BEKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOI'O
MNPOLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYEHUKA

1. Maremaruka. ['eomerpusi: 10-11 — e kiaccer: yrinyOneHnsiii ypoBensb: yueOuuk/J1. C.
Artanacsas, B. @. byry3os, C. b. Kagomues — M.: IIpocsemenue, 2023

2. Maremaruka: anreOpa ¥ Hadajla MaTEMAaTUYECKOT0 aHaIu3a, reomeTpusi. Airedpa u Havasia
MaTeMaTudeckoro aHainusa, 11 knace/ Huxonsckuit C.M., IToranos M.K., Pemernukos H.H. u
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ITpocsemenue. 2019 UOPOBBIE OGPA3OBATEJIBHBIE PECYPCEHI 1 PECY

HUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. http://school-collection.edu.ru/
2. buoimmmoreka IIOK https://m.edsoo.ru/
3. DnekTuBHBIE Kypchl o MaTeMaTHke http://metodist.lbz.ru/iumk/mathematics/ec.php
4. yHTETpUPOBAaHHBIE MPOCKTHI 10 MAaTEeMaTUKE M HH()OPMATHKE
http://metodist.lbz.ru/iumk/informatics/ec.php
5. Beepoccuiickas onnMIinaza IKOJIbHUKOB 10 MareMatuke http://old.math.rosolymp.ru/
6. Koyekuys M”HTEpaKTUBHBIX MYJIbTUMEANA-KOMIIOHEHTOB JUIsl pa0OThI HA HHTEPAKTUBHOM
nocke «Marematuka: crepeometpusi, 10-11 kmacesr nust Windowsy
http://physicon.ru/courses/catalog/30/36/320/2637/
7. Metoanueckue MaTepHalbl Kageapsl TEOpUU U METOAUKHU 00yueHust marematuku MIIT'Y
http://www.mpgu.edu/abitur/mat.htm

8. Meroanueckue MmaTepuaibl Kadeapbl IPUKIaTHOW MaTeMaTUKHU (aKyIbTeTa
UH(POPMALIMOHHBIX TEXHOIOTUH MOCKOBCKOI'O TOPOJICKOTO MCUXOJIOT0-11€aroruyeckoro
yuuBepcutera (MITIITY) http://www.mgppu.ru/education/high/fit/index.php
9. https://resh.edu.ru/subject/lesson/4756/
10.http://metodisty.ru/m/files/view/prezentaciya dlya sozdaniya motivacii k teme -
izobrazhenie prostanstvennyh figur na ploskosti

11. http://geometry2006.narod.ru/Lessons/10-11/14d.pptx
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10 kaace

OueHoYHbI MaTepuaJl

KonTtpoubHnas paGora Nel ""BBenenune B crepeomerpuio'

Ne | Koo Koumponupyemowtii 3n1emenm cooeprcanusn Tun 3a0anusn Yposenw Bpema
K2C C/I0MCHOCMU | 6bINOJIHEHUA,
MUH
1 | 5.2.1 | [lepecekaromnuecs, napajjieiabHbIE U PO b 20
CKPEILMBAIOIINECS IPSIMBIE;
MEePIEeHIUKYISIPHOCTD MPSIMBIX
2 | 5.1.2 | [TapannenorpaMm, NpsIMOYTOJILHUK, pOMO, PO b 25
KBaJIpaT
demoeepcusn
1. OcnoBanue AD tpanenuun ABCD nexur B miockoctu o. Yepes Touku B u C npoBeIeHbI
napajuieNibHbIe MPsMbIe, IEPECEKaoIINe TUIOCKOCTh 0 B TOUKax £ U F' COOTBETCTBEHHO.
a) KaxoBo B3anmHoOe nojioxxeHue npsmoeix EF u AB?
0) UeMy paBeH yroia Mexay npsMmbeiMu EF u AB, ecnu Z ABC = 150°? Tlosicuure.
2. JlaH IpOCTPaHCTBEHHBIN YeThIpexyroibHuk ABCD, B koTopoM nuaroHaiu AC u BD paBHBI.
CepenuHbI CTOPOH 3TOTO YETHIPEXYTOJbHUKA COCTUHEHBI MTOCIEA0BATEIHHO OTPE3KAMH.
a) BelnosiHKUTE pUCYHOK K 3a/1ay4e.
0) JlokaxxuTe, 4TO MOJIYYECHHBIN YEThIPEXYTOIbHUK €CTh POMO.
KonTpoabHnasi padora Ne2 "IIpsimble U IJIOCKOCTH B IPOCTPaHcTBE"
Ne | Koo Konmponupyemutii 3n1emenm cooepicanusn Tun 3a0anusn Yposeno Bpema
K3C CNI0JICHOCMU | 6bINOJIHEHUA,
MUH
1| 521 [Tepecekarormiuecs, mapaaieibHbIC U PO b 15
CKPEILMBAIOIINECS TIPAMBIE;
NEePIEHIUKYISIPHOCTD MPSIMBIX
2 | 521 Ilepecekaromuecs, napajjieibHble U PO b 15
CKPEILMBAOIINECS TPSIMBIE;
MEPIECHIUKYISIPHOCTD MPSIMBIX
31532 [Tapannenenunen; ky0; CHMMETpHUH B KyOe, B PO I1 15
534 napajulejaeumnesne.

Ceuenusi ky0a, MpU3MBbI, MUPAMUIBI

Cz[eﬂaﬁTe PUCYHOK IS KaXXJA0I'0 BO3MOKHOI'O Cly4das.

demoeepcus
1. [Ipsimble a 1 b nexat B napajuieNbHbIX IVIOCKOCTSX O ¥ 3. MOTYT J1M 3TH NpsIMbIE OBITh:
a) mapajieIbHbIMU;

0) CKpeIrBarOIIIMUCS?

2. Yepes Touky O, nexanryro Mex Iy MapauieIbHBIMU INTOCKOCTSIMU O ¥ 3, IPOBEICHBI TPSIMBIC
[ v m. lpsimas / nepecekaeT MIOCKOCTH O U 3 B TOUKax A1 U A2 COOTBETCTBEHHO, IpsSMast m —

B TOUKax B u Bx. Haiiaure anuny otpeska A2B8>, ecnu A1B1 =12 cm, B10 :0B2 =3 : 4.

3. Uzob6pazute mapamnenenunen ABCDA1B1CiD1 1 MOCTPONTE €ro ceueHue IUIOCKOCTHIO,

npoxopsien uepes Touku M, N u K, senstomuecs cepeauHamu pedep AB, BC u DD.

KonTpoabHas padora Ne3 '"Muororpanauku'




Ne | Koo Konmponupyemuwiii 31emenm cooeprcanus Tun 3a0anusn Ypoesenw Bpemsa
K3C CNI0JICHOCMU | 6bINOJIHEHUA,
MUH
1 | 5.3.2 | llapannenenwumnen; Ky0; CHUMMETpUH B KyOe, B PO b 20
napajuiesienumnesie
2 | 5.5.2 | Yron Mexay npsiMbIMU B IPOCTPAHCTBE, YIOJ PO b 25
MEX1y MPSAMOH U IIOCKOCTBIO, YTOJI MEXAY
IJIOCKOCTSIMU
demoeepcus
1. quaronans ky0a paBHa 6 cMm. Halinure:
a) pebpo kyo0a;
0) KOCHHYC yria MeXay JAuaroHajablo Ky0a M IJIOCKOCTHIO OJHOW U3 €ro rpaHei.
2. Ctopona 4B pomba ABCD paBHa a, oguH u3 yrioB paBeH 60°. Uepes cropony 4B mpoBeneHa
a
TUTOCKOCTH 0L HA PACCTOSIHMM 2 OT TOYKH D.
a) Haiinqute paccrosinue ot Touku C 10 TIOCKOCTH 0.
0) Iloxkaxxute Ha  pHUCYHKE  JIMHEHHBIH  yroia  jAByrpaHHoro  yrina  DABM,
M €o.
B) Haiinure cuHyc yria Mexay MmIOCKOCTbIO poMOa U INIOCKOCTBIO (.
KonTposbnas pabora Ne4 «BekTopsl B IpocTpaHCTBe)»
Ne | Koo Koumponaupyemuwiii 31emenm cooeprcanus Tun 3a0anusn Yposenw Bpemsa
K3C C/LOJCHOCMU | 8bINOJIHEHUA,
MUH
1 | 5.6.6 | KoopauHathl BEKTOpa, CKAIIPHOE TPOU3BEICHUE PO b 15
BEKTOPOB, YT0JI MEX/1y BEKTOpaMHU
2 | 5.6.3 | BexkTop, MOAYJb BEKTOpPA, PABEHCTBO BEKTOPOB, PO b 15
CJI0)KEHHE BEKTOPOB U YMHOKEHHE BEKTOpa Ha
YHUCIIO
3 | 5.6.6 | KoopauHathl BEKTOpA, CKAIAPHOE ITPOU3BENCHNE PO II 15
BEKTOPOB, YTOJl MEXy BEKTOpaMHu
demogepcus
Nel. Haitute koopanHatst Bektopa 4B | ecnu A(5 ;_1;3), B (2;_2;4).
No2. JlaHbI BEKTOPBI b{3;l;_2} u C{l;4;_3}. Haiinute ‘2b C‘.
Ne3. MzobOpasute cucremy koopauHaT Oxyz M TOCTPOHTE TOYKY A(l;—2;—4)_ Haiinure
paccTOSHUE OT ATOM TOYKHU A0 KOOPJAUHATHBIX INTIOCKOCTEM.
IIpomeskyTOoUHAs aTTecTALMS
Ne | Koo Konmponaupyemuwiii 31emenm cooeprcanus Tun 3a0anusn Ypoesens Bpemsa
K3C CNI0JICHOCMU | 6bINOJIHEHUA,
MUH
1 | 5.3.3 | [lupamuna, e€ ocHoBaHue, O0KOBBIE pEOpa, PO II 20
BbICOTa, OOKOBAsi IOBEPXHOCTh; TPEYTOJIbHAS
MMpaMAJIa; TPaBUJIbHAS TUPAMHUJIA
2 1532 [MTapannenenunen; Ky0; CHMMETpUH B KyOe, B PO II 25




I napauiCICIuICcac ‘ ‘ ‘

doemoeepcus

1. OcHoBanuem nupamuasl DABC sBisieTcs NpaBUIbHBIA TpeyronbHUK ABC, cTopoHa
KoTtoporo paBHa a. Pebpo DA mepnenaukymspHo K 1iockoctn ABC, a minockoctb DBC
cocTaBisieT ¢ ImiIockocteio ABC yron B 30°. Haiigure muiomanp OOKOBOHM IMOBEPXHOCTH
MUPaMHUIBI.

2. OcHoBanueMm npsimoro napamienenunena ABCDA1B1C1D; sBnsercst pom6 ABCD, ctopoHa
KOTOporo paBHa a u yroi paseH 60°. [Inmockoctb AD1C COCTaBISIET C MIIOCKOCTHIO OCHOBAHUS
yrou B 60°. Haiigure:

a) BBICOTY poM0a;

0) BBICOTY MapaJiielieuIe/a;

B) IUIOIIAF OOKOBOI MOBEPXHOCTH MapalljiesieuIea;

I') IJIOLIa/1b MOBEPXHOCTHU Napajuleenunesa.

11knace
KontposbHas padora Ne 1 «AHaJIuTHYeCKasi TeOMeTPUsD)

Ne | Koo Koumponaupyemuwiii 31emenm cooeprcanus Tun 3a0anusn Yposenw Bpemsa
K3C C/LOJCHOCMU | 8bINOJIHEHUA,
MUH
1 | 5.3.2 | [IpsiMOoyToNbHBIN Napaienenumne, Kyo. PO b 20
2 | 5.5.2 | Yron mMexay npsIMbIMU B IPOCTPAHCTBE, IO PO II 25
MEX/1y IPSIMOH U IMIIOCKOCTBIO, YTOJI MEXIY
IUIOCKOCTSAIMU. PaccTosiHue oT TOukH 10
MIJIOCKOCTH.
demoeepcus
1. B npsamoyronsHoM napamienenunene ABCDAB1CiD; ocnoBanne ABCD —xBagpar. AD
=2, AC1=2V6.
Haitioume: a) naitnure CCy; 6) Joxaxute, uto mnockoctu ACCiu BB1D; B3aumuo
MEepIEHIUKYISPHBI.
2. Yepes cropony AD pomba ABCD npoBejieHa TIIOCKOCTD 0, YAaJeHHas oT BHa paccTosiHue,
paBHOE 373 em. Cropona pomba — 12cm, D BCD = 30°.
a) Haiigure paccrositaue ot Touku C A0 MIIOCKOCTH 0.
6) ITokaxxute Ha puUCyHKe JTUHEHHbIH yron aByrpanHoro yria BADK, Touka K npunaanexxut
IJIOCKOCTH 0.
B) Haiiaure TanreHc yriia Mexay MiIoCKOCTbIO poM0Oa U MIOCKOCTHIO 0.
KonTtpoubnasi paGora Ne 2 «IloBTOpeHne: MHOTOrpAHHMKH, CCYCHHUS
MHOTOrPAHHHKOB
Ne | Koo Konmponaupyemuwiii 31emenm cooeprcanus Tun 3a0anus Ypoesenw Bpemsa
K3C CNI0JICHOCMU | 6bINOJIHEHUA,
MUH
1 | 5.3.2 | Muororpansauku. [lupamuna. PO b 20
2 | 5.5.2 | Yron mexnay nNpsiMbIMU B IPOCTPAHCTBE, YTOJ PO IT 25
MEXy IPSAMOH U INIOCKOCTBIO, YTOJI MEXIY
IIJIOCKOCTSIMHU

demoeepcus




1)
3)

4)
S)
6)

B npaBuibHOM YeThipéxyroabHoi nupamuae MABCD ctopoHa oCHOBaHMS paBHa 6 cM,
a 6okoBoe pedbpo Scm. Haiiaure:
Io1a1b 00KOBOW MOBEPXHOCTU MHUPAMUJIBL;
miomans ceuennst DMC;
YroJ1 HakJIoOHa OOKOBOW I'paHU K INIOCKOCTH OCHOBAHUS;

CKaJisipHOE Mpou3BeacHue BekTopoB (AD + AB) - AM;
TUIOMIA/Ib OTIICAHHOMN OKOJIO TUPAMUIBI C(hephl;
yros Mmexay BD u mockocteio DMC.

KonTtpoabHas padora Ne3 «O0beM MHOTOIPAHHUKA»

Koo Konmponupyemowtii 31emenm Tun Yposenv | Bpemsa
K2C cooepricanus 3A0aHUA | CIOHCHOCMU | 8bINOJIHEHUS,
MUH
1 | 5.5.7 | O6bem kyOa, IpsIMOYTOJIBHOTO KO b 4-5

napajuiesienumne/1a, MupaMuIbl,
MIPU3MBI, HWJIMH]IPA, KOHYCa, I1apa

2 | 5.5.7 | O6sem Kyba, IPSIMOYTOIEHOTO KO b 5-6
5.3.5 | mapauienenuneaa, IupaMu/bl,
MPU3MBI, WINHAPA, KOHYyCa, [1apa.
[IpencraBneHue o mpaBUJIbHBIX
MHOTOTpaHHUKax (TeTpa’zap, KyO,
OKTadIp, TOJEKAdAP U UKOCASP)

3 |5.5.7 | O6weMm ky0Oa, IpsIMOYTOJILHOTO KO b 6-7
napasuieNienuneaa, TupaMuIbl,
MPU3MBbI, IWJIMHIPA, KOHYCa, [apa

4 1534 | Ceuenus ky6a, npusmsl, nupamuasl | KO I1 5-6
5.3.2 | Iapannenenunen; Ky0; CHMMETpUH
B Ky0e, B apajuiesenumnesie

5 | 5.5.6 | Ilmomanb MOBEpXHOCTH KOHYCA, PO IT 8-10
WIMH]IPA, chepbl

demoeepcus
1.B npsaMOyrosIbHOM NapajuleenuIeie JMaroHany Tpex rpaHel, BBIXOAAIIMX U3 OJJHON
BEPLIUHBI, paBHBI 7¢M, 8cM U 9cM. Brruncianre o0beM napanienenumnesa.
2.I1nomaas OOJbIIEro AMArOHATIBFHOTO CEYSHHSI MPAaBUIILHON HIECTUYTOIBHOM MPU3MBI paBHA
TUIOIIaau ee ocHoBaHus. Haliiure 00beM Mpu3MBl, €CITM CTOPOHA €€ OCHOBAHU paBHa 4.
3.B ocHoBaHMM MpsAMOI TPU3MBI JEXKUT Tparnenus. [nomanu napanienbHbIX OOKOBBIX
rpaHeil mpU3MbI paBHBI S1 U Sz, @ pacCTOSTHUE MEXIy HUMH paBHO a. Beruucnute o0bem
MIPU3MBI.
4.TlepumMeTpbl OOKOBBIX TpaHel MPSMOYTOJILHOTO Mapaiesienumneia paBHbl 16cM u 24cM.
Haiinute 06bem napasuiesnenumneia, MMEIOIIero HauboIbIIyI0 OOKOBYIO TOBEPXHOCTb.

5* IIpsAIMOYTOJILHUK C TUaroHajbio, paBHOH 2 3 CM, BpallaeTcs BOKpYT OJTHOUM U3 CTOPOH.
Beraucnurte 06beM Te1a BpaleHusl, €Clii 3TOT 00beM UMEET HauOOJIbIlIee BO3MOXKHOE
3HAUYEHHUE.

KonTtpoubnas padora Ne 4 «Tena m noBepxHoCTH BpalieHHsD)




Ne | Koo Koumponupyemuwtit 31emenm Tun Yposenw epemsa
K2C cooepicanusn 3A0aHUA | CTIOHCHOCU | GbINOJIHEHUA,
MUH

1 |5.4.1 ||{HUumunanp. OcHoBaHME, BHICOTA, KO b 4-5
OOKOBast MOBEPXHOCTb,
o0pa3zyrolasi, pa3BepTka

2 | 5.42 | Konyc. OcHOBaHueE, BBICOTA, KO b 5-6
0OOKOBast MOBEPXHOCTb,
o0pasymoiasi, pa3BepTka

3 | 542 | Konyc. OcHoBaHuE, BbICOTA, KO b 6-7
0OOKOBast MOBEPXHOCTb,
oOpasyromas, pa3BepTka.
Y ceueHHBI KOHYC

4 |54.3 | lllap u chepa, ux ceueHus KO 5-6

b
5 |5.4.3 | lllap u chepa, ux ceueHus PO I1 8-10

demoeepcusn
1.Iuametp ocHoBaHus MHApa paBeH 10 cM. Ha paccTosHuu 3 cM oT ocu nuiauHapa
MIPOBEJICHO CEYECHUE, TapauIeTIbHOE OCH U uMerolee popmy kBajpara. Beruncnure miomaas
3TOrO CEYEHHUS U IUIOLIA/lb OCEBOI0 CEUEHUS LUIUHIPA.
2.I1n0mans OcHOBaHHs KOHYca paBHa 15 cM?, a miomans 60koBoit moBepxHocTH 17 cM?,
Haitaure nomans 0CEBOro CeYeHHs KOHYCA.
3.B ycedyeHHOM KOHYCE paJilyc MEHBIIIETO OCHOBaHUS paBeH R, BbicoTa h, yron mexay
oOpasyrorie 1 0OJBIIMM OCHOBaHHEM paBeH 0. Brrancnure miomanb 60KOBOW OBEPXHOCTH
KOHYyca.
4.Codepa kacaercs 0IHOM U3 MapaieNbHbIX IIJIOCKOCTEH U MepeceKkaeT Jpyryko MI0CKOCTh MO
OKpY’KHOCTH paauyca r. Halimute paguyc cdepsl, €ciii pacCTOSIHHE MEXIY IIOCKOCTAMHU
paBHO a.
5*.Coepa, 3a1aHHas ypaBHEHHEM X +y>+7>-2x+6y-4z=11, mepeceueHa MIOCKOCTBIO ¢
ypaBHeHHEM Xx=4. BbruncnuTe miuomaabs ce4eHus U MII0aaAb MOBEPXHOCTHU CheEpBHI.

KonTpoubnas padora NeS «Iliiomaan nopepxHocTu U 00bEMbI KPYIJIbIX TeJD)

Ne | Koo Koumponaupyemuwiit 31emenm Tun Yposenv | Bpemsa
K3C cooepiicanus 3a0aHUA | CIOHCHOCMU | 6bINOJIHEHUA,
MUH
1 |5.5.7 | O6bem kyba, IpIMOYTOJILHOTO KO b 7-9

napajuiesienuneaa, TupaMu/Ibl,
PU3MBI, HWJIMHAPA, KOHYCA, [1apa

2 | 5.5.7 | O6bem kyba, mpsSIMOYTOJIBHOTO KO b 6-8
napajuieNienumneaa, TupaMuIbl,
MPU3MBbI, NWJIMHPA, KOHYCa, [apa

3 |5.5.7 | O6bem kyba, IpSIMOYTOIEHOTO KO b 6-7
napasuiesieure 1a, MupaMuIbl,
MPU3MBI, IWIMHPA, KOHYCA, [apa,
YCEUEHHOT0 KOHyca

4 |5.4.3 | ap u chepa, ux ceuenus [Inomans | KO b 8-10
5.5.6 | IOBEPXHOCTH KOHYCA, IUIUHAPA,
cdepbl
5 |5.5.6 | Ilnomanb MOBEpXHOCTH KOHYCA, PO II 8-10

HUATUHIPA, chepbl




demoeepcusn
1.B ocHOBaHMM NIPU3MBI JIEKUT TPEYTOJIBHUK, Y KOTOPOT'O O/IHa CTOPOHA paBHA 2CM, a JIBE
npyrue 1o 3cMm.bokoBoe pedpo paBHO 6CM U COCTABIISIET C INTIOCKOCTHIO OCHOBAHUS yroj 60°.
Haiigure 06beM IpU3MBL.
2.CTopoHa OCHOBaHUS MPABWJIBLHOM TPEYToJIbHOM MUPaMUIbl paBHA @, OOKOBOE pedpo
paBHoO 6. Haiinure 00beM nupamMuabl.
3.Paanychl OCHOBaHMI yCEUEHHOTO KOHYca paBHBI ScM 1 20cM, oOpa3ytomias paBHa 17¢cMm.
Haiinute o6beM yceueHHOTO KOHyca.
4.CedeHue, neprneHANKYIIPHOE AUAMETPY Iapa, AeTUT 3TOT JUaMeTp B OTHOIIeHUHU 1:2.
Boruncnute 00beM MEHBUIETO LIAPOBOIO CETMEHTA, OTCEKAEMOT0 OT I1l1apa, €CIIH IJI0Aab
OBEPXHOCTH Iapa paBHa 144w cm?.
5*.B oCHOBaHUM NMUPAMUIBI JISKUT poMO CO CTOpOoHOH a 1 yrioB 60°. OxHa 13 OOKOBBIX
rpaHeit mepreHauKyIspHa OCHOBAHUIO, a IBE COCEAHHE C HEll TpaHu 00pa3yIoT C
OCHOBaHHWEM JAByrpaHHbie yriibl 1o 30°. Halimure 00beM nupaMu/ib.

KonTtpouabHnas padora Ne6 «BekTopbl B IpOCTpaHCTBE»

Ne | Koo Koumponaupyemuwiit 31emenm Tun Yposenw Bpemsa
K2C cooeprcanus 3A0aHUA | CTIOHCHOCHMU | BbINOJIHEHUS,
MUH
1 |5.6.1 | [IekapToBbI KOOpAUHATHI HA KO b 4-5

5.6.2 | IJIOCKOCTH U B IPOCTPAHCTBE
.DopMyna pacCTOSTHHS MEKITY
JIBYMsI TOYKAMH; YpaBHEHHE CHEpHI

2 \5.6.4 KommHeapHbie BEKTOpHI. KO b 5-6
Pasnosxenne BekTopa 1o 1ByM
HEKOJUIMHEAPHBIM BEKTOpaM

3 \5.6.3 Bexkrop, Moy BekTOpa, KO b 6-7
PaBEHCTBO BEKTOPOB; CII0KEHUE
BCKTOPOB U YMHOKCHHEC BCKTOPA HA
YHCIIO

4 ’5.6.6 Koopaunats! BeKTOpa; CKaasipHOE KO b 5-6
IIPOU3BEICHNUE BEKTOPOB; IOl
MEXJ1y BEKTOpaMu

5 1|5.6.5 | KommuianapHbie BEKTOPHI. PO IT 8-10
5.6.6 | PaznoxeHnue o tpem
HEKOMITJIAHAPHBIM BEKTOPaM.
DneMeHThl KOMOMHATOPUKH,
CTaTHCTUKH U TCOPUHU
BEPOSITHOCTEM.

demoeepcus

1.Janst Touku A(-3;1;4), B(1;-5;2), C(-4;6;2), D(2;-4;8).Berancnure pacCTOSIHIE MEXIY
cepeaunamu otpe3koB AB u CD.
2.13BectHbl KOOpauHATHI Tpex Touek A(-1;2;-5), B(3;-1;6) u C(4;5;-7). Onpenenure
KOOPJMHATBI TOUKH MepeceueHns Meanan TpeyronbHuka ABC.
3.B kybe ABCDAB1CiD; Touka M - nentp rpanu BBCC. Haiinute yron mexay npsiMmpIMu
AM u DB;.
4.Bepmunasl TpeyroibHuka ABC nmerot koopauHatel A(-8;7;-4), B(-6;5;-5) u

C(-5;3;-4). Haitnure mmomians TpeyronpHuka ABC.
5* Touku A(5;-1;2) u B(1;3;-4) cuMMeTpHYHBI OTHOCHUTEIHHO TUIOCKOCTH 0. Hamumne




YPaBHCHUEC 9TOH IIOCKOCTH.

IIpomeskyTOouHAsI aTTecTALMS

Ne | Koo Konmponupyemotii 31emenm cooeprcanus Tun Ypoesenw Bpemsa
K3C 3a0aHUA | CIONCHOCMU | 6bINOJIHEH
us, MUH
1 |5.3.3 | [lupamuna, ee ocHOBaHUE, OOKOBEIE pedpa, KO b 7-9
BbICOTa, OOKOBAsi MIOBEPXHOCTh; TPEYTOJIbHAS
nMpamMuJia; IpaBuibHasl NupamMua
2 |5.5.7 | O6wveMm kyba, MpSIMOYTOJIBLHOTO KO b 6-8
napajuiejaenunesaa, MUpaMu/ibl, MPU3MbL,
IWIMH]Ipa, KOHYca, I1apa
3 |5.5.2 | Yron mexay npsiMbIMu B IipocTpaHcTse; yroa | KO b 6-7
MEXJly MPSMOI U MJIOCKOCTBIO, YTOJI MEXY
IJIOCKOCTSIMU
4 |5.6.6 | KoopauHaThl BEKTOpa; CKAISIPHOE KO b 8-10
MIPOU3BEICHNE BEKTOPOB; YTOJl MEXY
BEKTOpaMHU
5 | 5.4.3 | lap u chepa, ux ceuenus. [lnomans PO I1 8-10
5.5.6 | IOBEPXHOCTH KOHYCa, IMIMHIIPA, CPephl
6 |5.5.2 | Yron mexay npsMbIMHU B IpocTpaHcTBe; yroa | PO I1 6-10
MEXly MPSMOI U MJIOCKOCTBIO, YTOJI MEXTY
IJIOCKOCTSIMU
demoeepcus
B npaBunbHO# yeTbipexyroapHoi nupamune MABCD cTopoHa OCHOBaHHA paBHa 0, a
6oxoBoe pedpo 5. Haitnure:
1. momanas 6OKOBOI MOBEPXHOCTH MUPAMHU/IBI,
2. 00beM MUpaMuIbI;
3. yrona HakJIOHa OOKOBOM IrpaHu K IIIOCKOCTH OCHOBAHHS;
4. cxalsipHOE NMPOU3BEIECHHE BEKTOPOB (AD * AB}' AM
5. *miomiaab OMMCAHHON OKOJIO MUPAMUIIBI CHephl;
6. *yron mexay BD u nnockoctbio DMC.
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